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Preface. 


The  report  upon  the  fossils  of  the  Paleozoic  formations  of  New 
Jersey  forms  Vohmie  III.  of  the  Paleontology  Eeports  of  tlie 
State  Geological  Survey.  The  previous  reix)rts  of  this  series — 
Volume  I.,  The  Brachiopoda  and  Lamellibranchiata  of  the  Raritan 
Clays  and  Greensand  Marls,  by  R.  P.  Whitfield ;  and  Volume  II., 
The  Gasteropoda  and  CephalojKxla  of  the  Raritan  Clays  and  Green- 
sand  Marls,  by  the  same  author — were  prepared  and  published 
in  co-operation  with  the  United  States  Geological  Survey.  They 
ap})ear,  also,  as  United  States  Geological  Survey  Monographs  IX. 
and  XVIII.,  respectively.  Although  this  report — Volume  III. — 
was  written  and  published  under  the  direction  of  the  present  State 
Geologist,  it  is  proper  to  state  that  the  field  work  was  commenced 
and  carried  on  in  1899  and  1900,  while  Professor  John  C.  Smock 
was  State  Geologist. 

The  Paleontology  Reports  are  distributed  to  libraries,  geologists 
and  other  surveys.  Volume  III.  will  be  sent  upon  request,  also, 
to  those  especially  intere.sted  in  this  subject.  A  few  copies  of 
Volumes  I.  and  II.  of  this  series  are  still  undistributed,  and 
libraries  are  urged  to  notify  the  State  Geologist  of  gaps  in  their 
set«  of  survey  reports.  The  re}X)rts  are  distributed  ^vitllout  cost, 
except  that  transjx)rtation  charges  are  paid  by  the  recipient. 

The  subject  matter  of  the  Paleontology  Reports  is  of  a  more 
specialized  nature  than  of  some  of  the  volumes  of  the  Final  Re- 
port series — i.  e,,  the  Report  on  the  Physical  Geography  of  the 
State,  Volume  IV. ;  and  on  Glacial  Geology,  Volume  V. ;  nor  is 
it  of  such  direct  economic  value  as  the  Report  on  Wat^r-supply, 
Volume  III. ;  and  the  Rejx^rt  on  the  Clay  Industry,  now  in  prepa- 
ration. Nevertheless,  a  knowledge  of  the  fossils  contained  in  the 
rocks  of  the  State  is  of  no  little  importance.  The  age  of  the  for- 
mations, their  correct  stratigraphic^l  position,  and  the  conditions 
under  which  they  originated,  are,  in  parts,  to-be  determined  by 
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a  study  of  their  fossil  contents.  Correct  inferences  as  to  their 
economic  value  and  the  ready  and  accurate  determination  of  their 
occurrence  depend  largely  uix)n  a  precise  knowledge  of  these  points. 

A  striking  example  of  this  indirect  economic  value  of  paleonto- 
logical  studies  was  seen  in  connection  w^ith  these  very  investiga- 
tions. Very  early  in  the  work  it  was  found  that  the  earth^  lime- 
stone, so  extensively  used  in  the  vicinity  of  Phillipsburg  for  the 
manufacture  of  Portland  cement,  as  well  as  the  pure  non-magnesian 
limestone  used  with  the  cement  rock  to  increase  the  percentage  of 
lime,  belonged  to  the  Trenton  formation,  and  was  readily  recog- 
nized by  the  fossils  it  contained.  It  was  found  to  occupy  a  definite 
position  in  respect  to  the  underlying  Kittatinny  limestone,  which 
was  highly  magnesian  and  of  no  value  for  Portland  cement,  and 
the  overlying  Hudson  River  slate.  This  fact  being  determined,  it 
was  a  comparatively  rapid  and  easy  matter  to  trace  the  boundaries 
of  the  formation  and  so  determine  the  location  of  these  beds.  It 
was  at  once  possible  to  eliminate  a  large  area  from  the  field  of 
investigation,  witli  great  saving  both  of  time  and  money.  In  fact, 
the  Report  upon  the  Portland  Cement  Rocks*  could  not  have  been 
prepared,  witliout  the  expenditure  of  a  much  greater  sum  than 
was  involved,  if  it  had  been  necessary  to  exaonine  the  whole  area 
of  Paleozoic  rocks  with  as  much  detail  as  was  given  to  a  few^  com- 
paratively narrow  zones. 

But  even  if  the  study  of  these  faunas  were  totally  unpnxluctive 
of  any  economic  results,  direct  or  indirect,  nevertheless,  their  in- 
vestigation is  a  legitimate  part  of  the  Surv^ey  work.     It  is  worthy 


A  REPORT 


ON  THE 


Paleozoic   Paleontology 


NEW    JERSEY. 


By  STUART  WELLER,  Ph.D. 


(1) 


Introduction. 


The  present  report  on  the  Paleozoic  Paleontology  of  New  Jersey  con- 
sists of  two  parts.  Part  I.  covers  the  Stratigraphic  Paleontology.  The 
several  geologic  formations  recognized  in  the  State  are  described^  lists 
of  their  included  fossils  are  given  and  the  characteristics  of  their  fossil 
faunas  are  discussed  Vith  a  view  of  establishing  correlations  between 
the  Paleozoic  formations  of  New  Jersey  and  those  of  other  regions. 
The  detailed  geographic  distribution  of  the  formations  and  their 
geologic  structure  are  not  considered  in  the  present  report,  but  many 
facts  of  distribution  and  structure  have  been  given  in  a  report  upon 
"Portland  Cement,"  published  in  the  Annual  Beport  of  the  State 
Geologist  for  1900,  and  in  a  report  upon  "The  Eocks  of  the  Green 
Pond  Mountain  Region,"  in  the  Annual  Report  for  1901 . 

Part  II.  of  the  report  is  devoted  to  Descriptive  Paleontology.  In 
this  part  the  fauna  of  each  formation  is  taken  up  in  detail,  each  one  of 
its  species  being  fully  described  and  illustrated  on  the  accompanying 
plates.  This  part  includes  the  descriptions  of  many  species  previously 
described  elsewhere,  as  well  as  the  descriptions  of  a  considerable 
number  of  new  species  here  published  for  the  first  time.  With  the 
descriptions  of  old  species  one  or  more  references  to  the  literature  of 
the  species  are  always  given,  but  no  attempt  at  a  complete  bibliography 
has  been  made.  The  references  usually  selected  are  those  which  will 
direct  the  reader  to  additional  illustrations  which  will  be  helpful  in 
the  identification  of  the  species.  For  a  complete  bibliography  of  the 
Brachiopoda,  to  which  class  of  organisms  a  large  number  of  the  species 
described  in  the  present  volume  belong,  the  reader  is  directed  to  Bul- 
letin No.  87  of  the  United  States  Geological  Survey,  entitled  '^\ 
Synopsis  of  American  Fossil  Brachiopoda,  including  Bibliography  and 
Synonymy,"  by  Charles  Schuchert.  Tho^e  readers  who  desire  a  full 
discussion  of  the  characteristics  of  the  various  Branches,  Classes, 
Orders  and  Families  of  the  fossil  organisms  described  are  referred 
to  any  one  of  the  several  text-books  of  paleontology,  the  best  one  for 
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American  students  being  Eastman's  translation  of  "ZitteFs  Text-Book 
of  Paleontology,"  published  by  Macmillan  &  Company. 

Most  of  the  drawings  accompanying  Part  II.  have  been  prepared 
by  Miss  Mildred  L.  Marvin.  A  few  have  been  made  by  Miss  Annie 
L.  Weller  and  Mr.  D.  P.  Higgins,  and  the  writer  himself  has  con- 
tributed a  small  number. 


PART  I. 

Stratigraphic  Paleontology. 
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CitAPTER  I. 

GENERAL  RELATIONS. 

TRie  Paleozoic  rocks  of  New  Jersey  fall  naturally  into  three  geo- 
graphic divisions.  The  first  of  these  is  the  Delaware  valley  area,  lying 
to  the  northwest  of  the  Kittatinny  mountain,  between  the  crest  of 
the  mountain  and  the  Delaware  river;  the  second  area  is  the  Kitta- 
tinny valley,  lying  between  the  Kittatinny  mountain  on  the  northwest 
and  the  crystalline  highlands  on  the  southeast ;  the  third  division  in- 
cludes several  smaller  outlying  areas  within  the  region  occupied  by  the 
Pre-cambrian  crystalline  rocks,  which  are  entirely  surrounded  by  the 
crystalline  rocks  or  by  the  crystalline  rocks  on  one  side  and  the  Triassic 
sandstones  on  the  other.  The  areas  of  paleozoic  sedimentary  strata 
within  the  crystalline  highlands  occupy  the  valleys  of  the  Musconetcong 
and  Pohatcong  rivers,  the  valley  of  the  South  Branch  of  the  Raritan 
river  from  Califon  northeastwardly  to  beyond  German  Valley,  and 
the  area  known  as  the  Green  Pond  mountain  region,  which  extends 
from  near  Port  Oram  northeastwardly  to  the  New  York  State  line  at 
Greenwood  lake,  having  its  greatest  widtli  a  little  south  of  New- 
foundland. Between  the  German  Valley  and  tlie  Green  Pond  moun- 
tain regions  there  are  several  additional,  much  smaller  areas.  On  the 
border  between  the  crj'stalline  highlands  and  the  red  Triassic  sand- 
stones there  is  a  small  area  extending  northeast  for  a  short  distance 
from  the  Delaware  river  at  a  point  about  two  miles  south  of  Riegols- 
ville,  another  at  Little  York,  another  of  considerable  extent  extending 
from  Pattenburg  eastwardly  to  beyond  Clinton.  There  is  a  small 
area  about  Pottersville  and  another  larger  one  extending  northeast- 
wardly from  Peapack.  With  the  exception  of  the  Green  Pond  moun- 
tain region,  the  geologic  formations  of  all  of  these  outlying  areas  are 
essentially  the  same  as  those  in  the  Kittatinny  valley,  but  in  the  Gtch^yi 
Pond  mountain  regions  several  conspicuous  geologic  formations  occur 
which  are  seen  nowhere  else  in  the  State. 

The  geologic  formations  of  the  Delaware  valley  area  are  all  of 
Silurian  and  Devonian  age.  covering  a  period  extending  from  the  time 
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of  deposition  of  the  Shawangunk  conglomerate,  which  was  the  begin- 
ning of  Silurian  time,  to  that  of  the  Onondaga  limestone,  which  repre- 
sents the  first  half  of  middle  Devonian  time.  In  the  Kittatinny  valley 
and  in  all  of  the  outlying  areas,  except  the  Green  Pond  mountain 
region,  the  formations  are  of  Cambrian  and  Ordovician  age.  The 
greatest  range  of  geologic  fonnations  occurs  in  the  Green  Pond  moun- 
tain region,  where  there  are  Cambrian  strata  as  old  as  any  in  the  Kitta- 
tinny valley,  and  Devonian  strata  younger  than  any  in  the  Delaware 
valley. 

In  the  following  table  the  geologic  formations  of  Paleozoic  age  in 
New  Jersey  have  been  arranged  in  sequence,  and  in  the  following 
pages  their  paleontologic  characters  will  be  discussed  in  order,  begin- 
ning with  the  oldest  and  proceeding  to  the  youngest.  In  the  table  the 
formations  of  the  Delaware  valley  area  are  placed  in  one  column,  those 
of  the  Kittatinny  valley  and  all  of  the  outlying  areas,  except  the 
Green  Pond  mountain  region,  in  another,  and  those  of  the  Greea 
Pond  mountain  region  in  a  third  column. 


GENERAL  RELATIONS. 


Delaware  Valley. 


KJoanbrian, 


Ordovician. 


Siluricai, 

Shawaogunk  ooDglomer- 
ate. 

Medina  sandstone. 

Pozino  Island  shale. 

BoBsardyille  limestone. 

Decker  Ferry  formation. 

Bondont  formation. 

Manilas  limestone. 
Devonian. 

Coejrman's  limestone. 

New  Scotland  beds. 

Stormyille  sandstone. 

Becrafi  limestone. 

Kingston  beds. 

Oriskanj  formation. 

Esoposgrit 

Onondaga  limestone. 


KlTTATINNY  VALLBY. 


Oambtton, 
Hardyston  quartzite. 
Kittatinny  limestone 
(part). 

Ordovician, 

Kittatinny  limestone 
(part). 

Trenton  limestone. 

Hudson  Riyer  slate. 
Silurian, 


Devonian, 


Green  Pond  Mountain 
Beqion. 


Cambrian, 
Hardyston  quartsite. 
Kittatinny  limestone. 

Ordovician, 


Silurian, 
Green    Pond    Mountain 

conglomerate. 
Longwood  shale. 
Decker  Ferry  formation. 


Devonian, 


Newfoundland  grit 
Monroe  shales. 
Bellyale  flags. 
Skunnemunk    conglom- 
erate. 


The  names  used  for  the  formations  in  New  Jersey  have  in  most 
cases  been  adopted  either  from  New  York  or  from  Pennsylvania,  into 
which  States  the  New  Jersey  formations  extend,  and  where  they  have 
J>een  more  or  less  carefully  studied  and  described  in  the  literature. 


CHAPTER  n. 

FORMATIONS  OF  CAMBRIAN  AGE. 

HARDYSTON    QUARTZITE. 

Wherever  the  sedimentary  Paleozoic  strata  lie  normally  against  the 
pre-cambrian  crystalline  rocks  without  faulting,  both  in  the  Kitta- 
tinny  valley  and  in  the  outlying  areas,  the  beginning  of  the  sedimentary 
series  is  a  rock  with  exceedingly  variable  lithologic  characteristics,  but 
always  highly  siliceous.  In  some  localities  it  is  a  quartzite,  some- 
times it  is  a  conglomerate,  often  an  arkoso,  and  in  its  upper  layers  it 
becomes  more  and  more  calcareous,  with  some  shaley  beds.  This 
formation  is  known  in  New  Jersey  as  the  Hardy ston  quartzite.  It 
was  first  named  the  Hardystonville  quartzite  by  Wolff  and  Brooks,* 
but  an  abbreviation  of  the  name  to  Hardyston  seems  desirable.  The 
same  formation  extends  into  Pennsylvania,  whore  it  is  known  as  the 
Chiques  sandstone,!  and  similar  beds  extend  southward  along  the 
Appalachians. 

In  New  Jersey  the  thickness  of  the  formation  is  as  variable  as  its 
physical  characters.  Wolff  and  Brooks  J  gave  its  thickness  as  ranging 
from  "thirty  feet  to  a  foot  or  less,"  but  their  observations  were  re- 
stricted to  the  region  about  Franklin  Furnace.    In  other  parts  of  its 

itonM>  il]<^  conulonM^riti^^'  T>hj^iP'?  nT  tlio  fornit^tion  jg  ImowTi  lo  onunl 
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Olenellus  always  being  the  most  conspicuous  form.  During  the  field 
investigations  carried  on  for  the  preparation  of  the  present  rei)ort, 
fossils  have  been  found  (1)  at  yarious  points  along  the  line  between 
HardystoiiYille  and  Frankville  Furnace,  (2)  at  the  southern  end  of 
Iliff's  pond,  north  of  Andover,  (3)  at  the  foot  of  the  mountain,  cast  of 
Tranquility,  (4)  in  the  railroad  cut  just  north  of  Oxford  Furnace  and 
(5)  in  the  railroad  cut  at  Washington.  Aside  from  some  more  or  less 
indefinite  worm  burrows,  all  of  the  fossils  detected  have  been  trilobites, 
refemble  to  a  single  species  of  Olenellus,  which  has  been  identified  as 
0.  thompsoni.  Except  at  the  localities  near  Franklin  Furnace  and 
Hardystonville,  where  several  nearly  perfect  heads  of  Olenellus  iiave 
been  found,  all  of  the  specimens  are  in  fragmentary  condition. 
Wherever  they  occur  the  specimens  of  trilobites  have  always  been  found 
in  the  decomposed  portions  of  the  more  calcareous  beds  of  the  fonna- 
tions.  In  the  process  of  weathering  the  calcareous  portion  of  tlies(? 
beds  is  removed  by  solution,  leaving  a  more  or  less  friable,  rusty  brown 
fwmdstone.  The  tests  of  the  trilobites  are  removed  with  the  other  cal- 
careous matter,  leaving  cavities,  along  which  the  rock  easily  splits ;  but 
in  the  unweathered  portions  of  the  rock  the  fossils  have  in  no  case  buMi 
detected,  although  they  must  be  present  in  greater  or  less  abundance. 
Field  observations  have  led  to  the  conclusion  that  whenever  the  decom- 
posed beds  of  the  Hardyston  quartzite  present  a  rusty  brown  appear- 
ance, with  a  rather  fine-grained,  arenaceous  texture,  fragments  of 
Olenellus  may  be  detected  in  greater  or  less  abundance  if  careful 
search  is  made. 

The  formation  occurs  in  the  Green  Pond  mountain  region,  and 
its  upper  calcareous  portion  or  the  limestones  immediately  su)x»r- 
jacent  to  it  have  afforded  fragments  of  Olenellus*  At  the  time  of  its 
deposition  the  formation  was  doubtless  continuous  across  the  present 
crystalline  highlands,  from  the  Green  Pond  mountain  region  to  the 
Kittatinny  valley. 

KITTATIXXY    LIMESTONE. 

Lying  conformably  upon  the  Hardyston  quartzite  there  is  a  groat 
thickness  of  limestone  in  large  part  dolomitic  and  rarely  fossiliferous. 
The  division  between  the  quartzite  below  and  this  limestone  is  noi  a 
sharp  one,  the  siliceous  Hardyston  beds  becoming  more  and  mom 
calcareous  in  their  composition,  through  strata  of  arenaceous  lime- 

*  Wftloott,  Am.  Jour.  Sci.  (8),  vol.  XLVIL,  p.  309. 
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fitone  or  calcareous  sandstone  and  shales.  This  limestone  formation 
has  a  great  thickness,  which  is  estimated  at  from  2,700  to  3,000  feet. 
It  is  designated  the  Kittatinny  limestone  *  because  it  is  the  great  lime- 
stone formation  of  the  Kittatinny  valley,  where  it  occupies  extensive 
areas.  It  is  also  present  in  all  of  the  outlying  areas.  Like  the 
Hardyston  quartzite,  this  limestone  formation  was  doubtless  at  one 
time  continuous  across  the  area  now  occupied  by  the  crystalline  high- 
lands, and  has  been  eroded.  It  is  continuous  across  Pennsylvania, 
where  it  has  been  described  as  the  Great  Valley  limestone,  No.  II.,t 
and  across  Maryland  and  the  eastern  part  of  West  Virginia  into  Vir- 
ginia, where  it  is  known  as  the  Shenandoah  limestone.  {  The  forma- 
tion also  extends  northward  from  New  Jersey  into  New  York. 

The  fossil  fauna  of  the  Kittatinny  limestone,  so  far  as  it  is  known, 
ii?  not  an  extensive  one.  Although  organic  remains  have  been  found 
at  but  few  localities,  they  are  sufficient  to  establish  the  age  of  the 
fonnation  as  Cambrian  for  the  most  part.  At  one  locality,  near  the 
summit  of  the  formation,  however,  a  fauna  indicating  tiie  early 
Ordovician  age  of  the  beds  containing  it  has  been  collected. 

The  largest  fauna  of  Cambrian  age  which  has  been  discovered  in 
the  formation  is  that  from  O^Donnell  and  MacManniman's  quarry, 
at  Newton  (Locality  136  A),  where  the  following  species  have  been 
collected : 

Foraminifera?  genus  and  sp.  undet. 

Lingulella  stoiieana  Whitf . 

Orthis  newtonensis  n.  sp. 

Microdiscusf  sp.  undet. 

Olenellus?  sp.  undet. 
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is  not  associated  with  the  other  species,  but  occurs  in  a  bed  a  few  feet 
higher  in  position,  is  a  Wisconsin  form,  of  peculiar  type,  which  is  now 
recognized  for  the  first  time  from  the  east.  The  association  with  a  well- 
defined  species  of  Dikelocephalus,  of  the  species  which  has  here  been 
referred  to  the  genus  Olenellus,  would  be  of  much  greater  interest  if 
die  identification  could  be  made  with  certainty,  but,  in  any  case,  it 
suggests  the  possibility  of  a  much  longer  range  for  the  genus  Olenellus 
in  geologic  time  than  has  been  ascribed  to  it.  This  genus  is  usually 
considered  as  particularly  characteristic  of  the  very  lowest  Camhariali 
strata,  but  here  it  seems  to  be  associated  with  a  fauna  which  bears 
unmistakable  marks  of  upper  Cambrian  age. 

In  A.  J.  Graey's  quarry  (Locality  136  C),  just  south  of  Newton,  a 
few  imperfect  specimens  of  the  brachiopod,  described  as  Orthu  new- 
ionensis,  have  been  detected;  and  again,  the  same  species  has  been 
found  in  an  abandoned  quarry  north  of  Andover,  near  the  Delawanv 
Lackawanna  and  Western  railroad,  west  of  Ix)ng  pond  (Locality 
158  C).  In  neither  of  these  localities  have  any  trilobites  been  ioxmd 
associated  with  the  brachiopods. 

About  one-half  mile  north  of  Blairstown  (Locality  175  A),  in  an 
abandoned  quarr}',  a  bed  about  one  foot  in  thickness  was  found  to- 
contain  many  fragments  of  trilobites,  and  the  following  species  havo- 
been  identified: 

Agraulos  saraiogensis  W^ale. 
Ptychoparia  hlairi  n.  sp. 
Ptychoparia  calcifera  W^alc.  ? 

Of  these  species  one  is  described  for  the  first  time  in  the  present 
report,  the  other  two  being  identified  with  species  described  by  Walcott 
from  the  upper  Cambrian  limestones  of  Saratoga  county.  New  York. 

One  other  fossiliferous  locality  in  the  Cambrian  portion  of  the 
Kittatinny  limestone  has  been  found  in  Robinson  Brothers'  quarry^ 
south  of  Carpentersville  (Locality  341  A).  This  locality  is  situate<l 
in  one  of  the  outlying  areas  of  the  limestone,  occupying  the  valley 
of  the  Pohatcong  river;  only  one  species,  Solenopleura  jersey en^is 
Weller,*  has  been  found,  which  was  described  for  the  first  time  from 
this  locality. 

The  position  of  these  various  fossiliferous  beds  of  the  Kittatinny 
limestone,  in  the  formation  as  a  whole,  cannot  be  determined  with 
certainty,  but  it  may  probably  be  stated,  with  a  degree  of  safety,  that 

*In  the  Annual  Report  of  the  State  Geologist  for  1899  this  species  is  doobtfulljr 
referred  to  the  genus  LioBtraeui, 
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all  of  these  foesiliferous  localities^  with  the  exception  of  that  near 
Carpentersville,  are  in  the  upper  portion  of  the  formation.  The 
Carpentersville  locality  is  probably  somewhere  in  the  lower  third  of 
the  entire  series.  So  far  as  the  fossils  afford  any  definite  evidence, 
the  age  of  all  is  upper  Cambrian.  No  middle  Cambrian  faimas  have 
been  recognized,  although  tiie  Olenellus  fauna  of  the  Hardyston 
quartzite  is  usually  considered  to  be  of  lower  Cambrian  age,  and  a 
middle  Cambrian  fauna  would  naturally  be  expected  to  occur  some- 
where in  the  formation. 


CHAPTEB  m. 

FORMATIONS  OF  OEDOVICIAN  AGE. 

KITTATINNY   LIMESTONE. 

The  top  of  the  Kittatinny  limestone  in  New  Jersey  is  not  a  con- 
tinuouB  horizon,  as  there  is  an  erosion  interval  between  it  and  the 
Trenton  limestone,  the  next  succeeding  formation.  At  many  localitier^ 
the  highest  beds  are  doubtless  Cambrian  in  age,  but  the  remnants  of 
l^eds  bearing  a  younger  fauna  than  that  characterized  by  Dikelo- 
cephalus  are  present  in  at  least  one  locality.  These  strata  seem  not  to 
be  separated  by  any  physical  break  from  those  bearing  the  Cambrian 
fauna,  and  the  deposition  was  doubtless  continuous  from  eariy  Cam- 
brian tim^  until  after  the  opening  of  the  Ordovician,  as  usually  under- 
stood. The  single  locality  in  the  Kittatinny  limestone  which  bat? 
afforded  this  eariy  Ordovician  fauna  is  in  the  railroad  cut  of  the 
Delaware  branch  of  the  New  York,  Susquehanna  and  Western  rail- 
road at  Columbia  (Locality  210  A).  The  limestone  at  this  point  is 
somewhat  thinner  bedded  than  usual  for  the  formation,  the  beds  being 
frequently  separated  by  thin,  shaley  partings.  Similar  strata  occur 
along  the  railroad  at  Hainesburg,  near  the  top  of  the  fonnation,  and 
they,  too,  may  be  of  Ordovician  age,  although  no  fossils  have  been 
found  at  that  locality.  At  Columbia  the  Trenton  limestone  outcrojw 
only  a  short  distance  up  the  hillside  from  the  railroad  cut  where 
the  fossils  occur,  so  that  the  position  of  the  fauna  near  the  top  of  the 
Kittatinny  limestone  formation  is  assured.  The  following  species  of 
fossils  have  been  recognized : 

DcUmanella  wemplei  Cleland. 

Dalmanella  electra  (Bill.). 

Syntrophia  lateralis  ( Whitf . ) . 

CyrtolUes  Hntiatus  H.  &  W. 

Bellerophon  sp.  undet 

Raphisioma  columbiafui  n.  sp. 

Liospira  sp.  undet. 

Ophiletat  sp.  undet. 

(15) 
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Eccyliomplialus  subelliptica  n.  sp. 

Polygyrata  sinistra  n.  sp. 

Platyceras?  columbiana  n.  sp. 

Cyrtoceras  sp.  undet. 

Isoielus  canalis  (Whitf.). 

lUamurus  columbiana  n.  sp. 

Bathyurusf  sp.  undet. 
This  fauna  contrasts  sharply  with  the  Cambrian  fauna  of  the  Kitta- 
tinny  limestone,  by  reason  of  the  predominance  of  gastropods,  a  char- 
acteristic in  which  the  fauna  agrees  with  that  of  the  Beokmantown. 
limestone  of  New  York  in  most  of  its  localities. 

Of  the  species  identified  with  already-described  forms,  two,  Syntro- 
phia  lateralis  and  Isotelus  canalis,  occur  in  the  beds  of  Beekmantown. 
age  at  Fort  Cassin,  on  Lake  Champlain.  One  species,  Daimanella 
electra,  was  described  from  the  Levis  beds  of  similar  age  on  the  St. 
Lawrence  river,  near  Montreal.  Dalmanella  wemplei  was  described 
from  the  same  horizon  at  Fort  Hunter,  New  York,  in  the  Mohawk 
valley;  this  species,  however,  is  closely  allied  to,  and  perhaps  should 
l>e  considered  as  identical  with,  D.  macleodi  (Whitf.),  from  the  typical 
Beekmantown  limestone  at  Beekmantown,  New  York.  Illcmurus 
rolumbiana,  also,  occurs  at  Fort  Hunter,  New  York,  but  has  been 
•lescribed  from  there  under  another  name.  Cyrtolites  sinuatus  was 
originally  described  from  the  Pogonip  limestone  of  Nevada.  Aside 
from  these  species,  which  are  identical  with  forms  in  the  Beekman- 
town limestone  of  New  York  and  Canada,  all  of  the  new  species  de- 
scried have  their  nearest  allies  in  the  same  fauna,  and  there  can  be 
no  question  whatever  as  to  the  correctness  of  the  correlation  of  the 
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always  be  detected  between  the  two.  The  average  thickness  of  this 
formation  is  from  135  to  150  feet,  and  although  it  is  a  limestone,  it 
is  very  different  in  character  from  the  subjacent  Kittatinny  limestone^ 
Chemically  it  is  a  nearly  pure  calcium  carbonate,  while  the  Kittatinny 
limestone  is  almost  always  highly  magnesian.  It  becomes,  however,  an* 
argillaceous  limestone  in  the  transition  beds  to  the  overlying  shale.  It  is- 
usually  much  darker  in  color  than  the  Kittatinny  limestone  and  almost 
always  contains  fossils,  although  they  are  frequently  fragmentary  and 
poorly  preserved.  The  formation  was  described  by  Professor  Cook*  as- 
the  fossiliferous  limestone  and  its  Trenton  age  has  long  been  recog-^ 
nized.  It  rests  unconformably  upon  the  Kittatinny  limestone,  the  two* 
formations  being  separated  by  an  erosion  interval,  and  in  its  lower  beds 
it  is  frequently  conglomeritic,  the  pebbles  being  from  the  underlying 
Kittatinny  limestone.  In  some  localities,  where  it  is  not  conglomeritic 
at  the  base,  its  lower  portion  consists  of  fine,  clastic  material,  ap- 
parently derived  from  the  underlying  Kittatinny  limestone.  In  many 
localities  the  formation  is  apparently  absent,  the  Hudson  Biver  slates 
resting  directly  against  the  Kittatinny  limestone,  but  in  all  these  casefr 
its  absence  is  due  to  overthrust  faulting. 

A  large  number  of  fossil  species  have  been  recognized  in  the  forma- 
tion at  its  various  localities  in  the  State,  and  a  critical  study  of  its 
faunas  shows  that  it  is  not  strictly  equivalent  to  the  typical  Trenton 
limestone  of  New  York,  but  that  it  also  includes  somewhat  older  beds 
of  the  age  of  the  Black  Eiver  limestone.  The  entire  formation,  how- 
ever, in  New  Jersey  constitutes  a  single  stratigraphic  imit,  and  this 
unit  may  be  considered  as  being  the  equivalent  of  the  Black  Eiver  and! 
Trenton  limestones  of  New  York,  although  the  top  of  the  formation.' 
in  New  Jersey  is  doubtless  lower  down  in  the  series  than  the  summit 
of  the  lypical  New  York  Trenton  limestone. 

Several  distinct  f aunal  zones  have  been  recognized  in  the  formation. 
The  outcrops,  however,  are  usually  more  or  less  isolated  knolls,  and 
are  usually  so  fully  covered  with  debris  that  fossils  can  be  collected 
only  from  loose  fragments  of  the  limestone  on  the  surface.  It  is  also 
rare  to  find  more  than  a  single  f  aunal  zone  in  any  one  outcrop.  Under 
these  circumstances  the  determination  of  the  exact  succession  of  the 
faunal  zones  has  been  a  problem  of  some  diflBculty.  The  locality 
selected  for  a  detailed  investigation  of  the  succession  of  fossil  faunas 
in  the  formation  is  a  hill,  580  +  feet  in  elevation,  on  the  property 

»Geol.N.J.,  1868,p.  131. 
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of  Mr.  E.  J.  Hough,  just  back  of  the  mill  ait  Jacksonburg,  near  Blairs- 
town  (Locality  174  A).  At  this  locality  the  formation  is  more  than 
ordinarily  fossiliferous  and  the  fossils  are  better  preserved  flian  usual. 
On  the  lower  slope  of  the  hill  the  Kittatinny  limestone  is  exposed  and 
in  the  knoll  just  beyond  the  slate  outcrops,  so  that  the  entire  thickness 
of  the  formation  is  present.  A  trench  was  dug,  in  order  to  expose  a 
continuous  section  of  the  formation  from  its  contact  with  the  Kitta- 
tinny limestone,  through  a  thickness  of  122  feet.  At  this  point  in 
the  section,  although  the  top  of  the  limestone  had  not  been  reached, 
the  trench  was  discontinued,  because  the  rock  surface  dipped  so  deeply 
beneath  the  surface  of  the  ground  that  further  digging  was  imprac- 
ticable. It  is  probable  that  fifteen  or  twenty  additional  feet  of  lime- 
stone are  present  in  the  section  before  it  passes  into  the  overlying 
Hudson  River  slates.  This  section  was  accurately  measured,  sixty-one 
different  beds  being  recognized,  from  each  of  which  fossils  were  care- 
fully collected.  This  Jacksonburg  section  through  the  Trenton  lime- 
stone will  be  given  first  consideration  in  the  discussion  of  the  Trenton 
faunas,  it  being  the  key  to  the  determination  of  the  faunal  succession 
in  this  formation  in  New  Jersey. 


Locality  lH  A. — The  Jacksonburg  Section* 


174  A^  Fine-grained,  buff -colored,  shaley  beds,  the  con- 
stituent material  apparently  having  been  de- 
derived  from  the  underlying  Kittatinny  lime- 
stone. 


2  ft  2  in. 
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174  A*.    Fine-grained,  chocolate-colored,  shaley  beds,  simi- 
lar to  the  last  in  all  respects  except  color.        1  ft  6  in. 

1.  Strophomena  sp.  undet  (r). 

2.  Refinesquina  altemata  (Emm.)  (r). 

3.  Dalmanella  suhcequata  (Con.)  (»&)• 

4.  C^enodon^a  sp.  undet.  (r). 

5.  Modiolopsis  jersey ensis  n.  sp.  (r). 

6.  TJndet  pelecypods  (r). 

7.  Pterygometopus  intermedins  Wale.     (r). 

8.  Leperditia  fahnlites  (Con,)  (a). 

174  A^.    Chocolate-colored,  calcareous  band.  3  in. 

1.  Dalmanella  suhcequata  (Con.)  (a). 

2.  Lophospira  sp.  undet.  (r). 

3.  Leperditia  fabulites  (Con.)  (a). 

174  A*.    Brownish,  calcareous  shale.  1  ft.  3  in. 

1.  Lingula  sp.  undet.  (r). 

2.  Strophomena  sp.  undet.  (r). 

3.  Rafinesquina  altemata  (Emm.)  (r). 

4.  Dalmanella  suhcequata  (Con.)  (aa). 

5.  Scenidium  anthonensis  Sard.  (r). 

6.  Ctenodonta  sp.  undet.  (r). 

7.  Cyrtodonta  sp.  undet.  (r). 

8.  Modiolopsis  sp.  undet.  (r). 

9.  PAra^/moK^es  sp.  undet.  (r). 

10.  Helicotoma  sp.  undet.  (r). 

11.  Or < Aocercw  sp.  undet.  (c). 

12.  Pterygometopus  intermedins  Wale.     (r). 

13.  Leperditia  fahulites  (Con.)  (a). 

174  A*.    Fine-grained,  buff-colored,  shaley  bed.  1  ft.  6  in. 

1.  Dalmanella  suhceqiuita  (Con.)  (a). 

2.  TJndet.  pelecypod  fragments  (c). 

3.  TJndet.  gastropod  fragments  (c). 

4.  Orthoceras  sp.  undet.  (c). 

5.  Leperditia  fahulites  (Con.)  (a). 
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174  A'.    Buff  or  chocolate-colored,  shaley  beds,  similar  to 

the  preceding,   with   some  bands  of   darker 
limestone. 

1.  Dalmanella 8uh(pquata  (Con.)  (aa). 

2.  Ctenodonta  nasuta  (B.fd\)  (r). 

3.  Undet.  pelecypod  fragments  (c). 

4.  Undet.  gastropod  fragments  (c). 

5.  Piychopyge  jersey ensis  n.  sp.  (r). 

6.  Leperdiiia  fabulites  (Con.)  (a). 


7  ft. 


174  A^.    Hard,  fine-grained,  dark,  bluish-gray  limestone.      1  ft.  8  in. 
1.  Leperdiiia  fabulites  (Con.)  (r). 


174  A*.    Fine-grained,  buff-colored,  shaley  beds,  with  hard, 
calcareous  bands. 

1.  Modiolopsis  sp.  undet.  (r). 

2.  Leperdiiia  fahuliies  (Con.)  (c). 
174  A*.    Soft,  fine-grained,  bluish-gray  limestone. 

1.  Undet.  bryozoan  (r). 

2.  Rafinesquina  aliernaia  (Emm.)  (r).- 

3.  Dalmanella  suhcequaia  (Con.)  (r). 

4.  Camarella  inomaia  n.  sp.  (r). 

5.  Modiolopsis  sp,  undet  (r). 

6.  Raphisioma  peracutum  U.  &  S.  (r). 

7.  Undet.  gastropod  fragments  (r). 

8.  Bumastus  irenionensis  (Emm.)  (r). 


4  ft. 


3  ft.  6  in. 
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9.  Lophospira  oweni  U.  &  S.  (r). 

10.  Isotelus  gigas  De  Kay  (f). 

11.  Bumastus  trentofiensis  (Emm.)  (c). 

12.  Ceraurus  pleurexanthemus  Green  (f). 

13.  Pseudosphcerexochus  trentonensis  Clark  (r). 

14.  Pterygometopus  sp.  undet  (r). 

15.  Leperditia  fabuUtes  (Con.)  (c). 

174  A**.  Soft,  bluish-gray  limestone,  similar  to  the  last.  4  ft. 

1.  Undet.  br}'ozoan  (r). 

2.  Lingula  sp.  undet.  ( r) . 

3.  Rafinesquina alternata  (Emm,)  (a). 

4.  Dalmanella  suhcequata  (Con.)  (c). 

5.  Undet.  pelecypod  fragments  (r). 

6.  Isoielus  gigas  De  Kay  (r). 

7.  Leperditia  fabulites  (Con.)  (r). 

174  A".  Soft,  bluish-gray  limestone,  similar  to  the  last.  6  ft. 

1.  Hindia  parva  JJIt.  (f). 

2.  Streptelasma  corniculum  H.  (r). 

3.  Rhinidictya  sp.  undet.  (c). 

4.  Strophomenu  incurvaia  (Shep,)  (r). 

5.  Dalmanella  suhcequata  (Con.)  (r). 

6.  Scenidium  anthonen^s  Sard.  (f). 

7.  Bumastus  trentonensis  (Emm.)  (r). 

8.  Leperditia  fabulites  (Con.)  (r). 

174  A*'.  Hard,  bluish-black  limestone.  8  ft.  4  in. 

1.  Romingeria?  trentonensis  n.  sp.  (r). 

2.  52/^ania  sp.  undet.  (r). 

3.  Bumastus  trentonensis  (Emm.)  (c). 

4.  Pterygometopus  sp.  undet.  (r). 

5.  Leperditia  fabuUtes  (Con.)  (c). 

174  A**.  Hard,  dark  gray,  granular  limestone.  2  ft.  8  in. 

1.  Crinoid  stems  (r). 

2.  Bumastus  trentonensis  CEmm.)  (r). 

1 74  A".  Hard,  bluish-black  limestone.  1  ft. 

1.  Leperditia  fabulites  (Con.)  (r). 
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174  A**.  Hard,  blnidi-black  limestone. 

1.  Pterygometojma  sp.  undet. 

2.  Leperditia  fabulites  (Con.) 


7  ft.  6  in. 


(r). 
(c). 


174  A*^.  Dark,  bluish-gray  or  nearly  black,  irregularly 
thin-bedded,  knotty  limeatone. 

1.  Streptelasma  comiculum  H.  (a). 

2.  Actinostroma  trentonensis  n.  sp.  (c). 

3.  Crinoid  stems  (c). 

4.  Rhinidictya  sp.  undet.  (r). 

5.  Bchizocrania  filosa  (H.)  (r). 

6.  Strophomena  incurvata  (Shep.)  (r). 

7.  Rafinesquina  altemata  CEmm.)  (r). 

8.  Plectambonites  sericetis  (Sow.)  (f). 

9.  Orthis  tricenaria  Con.  (c). 

10.  Dalmanella subcequata  (Con.)  (c). 

11.  Dalmanella  tesiudinaria  (Dal.)  (rr). 

12.  Dinorthis  pectinella  (Emm.)  (c). 

13.  Plectorthis  plicatella  (Hall)  (c). 

14.  Rhi/nchotreinaincBquivalvis{Csistel.)  (a). 

15.  Zygospira  recurvirostris  (H.)  (rr). 

16.  Cyrtodonta  canadensis  Bin.  (a). 

17.  Isoteltis  gigas  De  Kay  (r). 

18.  Bumastus  trentonensis  (Emm.)  (r). 

19.  Encrinurus  trentonensis  Wale.  (r). 

20.  Pterygometopus  callicephalus  (H.)  (r). 
Leiicrdiiia  sp.  uiitk 


15  ft. 
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The  following  additional  species  have  been  col- 
lected from  a  loose  slab,  probably  from  this 
bed: 

1.  Nyctopora  billingsi 'Nich.  (r). 

2.  Actinostroma  trentonensis  n.  sp.         (c). 

3.  Parastrophia  hemiplicata  (Hall)         (r). 

174  A^*.  Dark,  highly  fossiliferous  limestone  in  beds  from 

three  to  six  inches  thick.  3  ft. 

1.  Streptelasma  corniculum  H.  (rr)* 

.  2.  Plectambonites  sericeus  (Sow.)         (aa). 

3.  Rhynchotremain(equivalvi8{CsL&tel.)  (rr). 

4.  Proetus  hrevimar^inatus  n.  sp.  (rr). 

174  A-®.  Dark,  fossiliferous  limestone.  9  in. 

1.  Strophomena  incurvata  (Shop.)  (r). 

2.  Plectambonites  sericeus  (Sow.)  (aa). 

3.  Dalmanella  testudinaria  (Dal.)  (r). 

4.  Plectorthis  plicatella  (Hall)  (r). 

5.  Parastrophia  hemiplicata  {}isM)  (c). 

6.  Bucania  j^unctif runs 'Emm.  (r). 

7.  Isotelus  gigasDcKsij  (r). 

8.  Calymene  senaria  Con,  (r). 

174  A^^  Dark  limestone,  with  some  highly  fo^riiferous 

bands.  2  ft. 

1.  Lingula  sp.  undet.  (r). 

2.  Plectambonites  sericeus  (Sow.)  (aa). 

3.  Dalmanella  testudinaria  (Dal.)  (c). 

4.  Bucania  punctifronsYumm.  (r). 

5.  Proetus  brcvimarginatus  n.  sp.  (r). 

174  A".  Dark,  fossiliferous  limestone.  1  ft. 

1.  Strophomena  incurvata  (Shep.)  (r). 

2.  Rafinesquina  aUernata  (Emm.)  (c). 

3.  Dalmanella  testudinaria  (Dal.)  (aa). 

4.  Plectorthis  plicatella  (Hall)  (r). 

5.  Bucania  punctifrons  Evxm,  (r). 

6.  Hormotoma  salteri  Ulr.  (r). 

7.  Isotelus  gigas  De  Kay  (c). 

8.  Proetus  latimarginatus  n.  sp.  (f). 
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9.  Bronteus  lunaius  Bill.  (r). 

10.  Calymene  senaria  Con.  (f). 

11.  Pterygometopus  calUcephalus  (H.)     (f). 


174  A^^.  Dark,  fossiliferous  limestone. 

1.  Prasopora  stmulatrix  JJlr.  (f). 

2.  Strophomena  incurvata  (Shep.)  (r). 

3 .  Rafiinesquina  alternata  ( Emm. )  (  f ) . 

4.  Dalmanella  testudinaria  (Dal.)  (*^)- 

5.  Plectorthis  plicatella  (Hall)  (r). 

6.  Bucania  puncUfrons  lEmm,  (r). 

7.  Hormotoma  salteriVXr.  (r). 

8.  Conularia  trentonensis  K.  (r). 

9.  Isoteltis  gigas  De  Kay  (f ). 

10.  Proetus  latimarginatus  n.  sp.  (f). 

11.  Calymene  senariu  Con.  (r). 

12.  Pterygometopus  calUcephalus  CH..)     (f). 


1  ft. 


174  A^*.  Hard,  bluish-black,  fossiliferous  limestone. 

1.  Prasopora  stmulatrix  TJlr. 

2.  Strophomena  incurvata  (Shep.) 

3.  Rafinesquina  alternata  (Emm.) 

4.  Dalmanella  testudinariu  (Dal.) 

5.  Plectorthis  plicatella  (Hall) 

6.  Orthoceras  tenuistriatum  (H.) 

7.  Isotelus  gigas  De  Kay 
Bathffttrus  extans  (Hall) 


(f)- 

(r). 

(f)- 
(c). 

(r). 
(c). 

(f). 

(r). 


1  ft. 
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9.  Conulariu  trentonensis  (Hall)  (r). 

10.  Harpina  ottawensis  (Bill.)  (r). 

11.  Isotelus  gigas  De  Kay  (c). 

12.  Proetus  latimarginatus  n.  sp.  (r). 

13.  Pterygometopus  callicepJialus  (Hall)  (r). 

174  A^*.  Dark,  fossiliferous  limestone.  9  in. 

1.  Dalmanella  testudinaria  (Dal.)  (a). 

2.  Plectorthis  plicateUa  (Hall)  (f). 

3.  Ctcnodonta  8]^.  undet  (r). 

4.  Protowarthia  cancellata  (Hall)  (r). 

5.  H 0 rmotoma  salteri  JJh.  (r). 

6.  Harpina  ottawensis  (Bill.)  (r). 

7.  Isotelus  gigas  De  Kay  (f). 

8.  Bumastus  trentonensis  (Emm.)  (r). 

9.  Proetus  latimarginatus  n.  sp.  (r). 
10.  Cahjmene  senaria  Con.  (r). 

174  A-'.  Dark,  fossiliferous  limestone.  1  ft.  2  in. 

1.  Prasopora  simtilatrix  TJlr.  (f ). 

2.  Strophomenu  incurvata  (Shep.)  (r). 

3.  Rafinesquina  alterjmta  CEmm,)  (c). 

4.  Plectamhonites  sericeus  (Sow.)  (f). 

5.  Dalmanella  testudinaria  (Dal.)  (c). 
G.  Zygosjnra  recurvirostris  B.slW  (r). 

7.  Modiolopsis  faba  (Con.)  (f). 

8.  Protowarthia  cancellata  (Hall)  (r). 

9.  Tetranotahidorsata  (RsXl)  (r). 

10.  Liospira  micula  (Hall)  (f). 

11.  Orihoceras  tenuistriatum  (Hall)  (r). 

12.  Trinucleus  concentricus  (EsLton)  (r). 

13.  Isotelus  gigas  De  Kay  (f). 

14.  Bumastus  trentonensis  (Emm.)  (r). 

15.  Calymene  senaria  Con.  (f). 

16.  Pterygometopus  callicephalus  (Hall)  (f). 

1 74  A^®.  Dark  limestone,  sparsely  fossiliferous.  8  in. 

1.  Prasopora  simulatrix  JJIt,  (r). 

2.  Lingula  riciniformis  "Rail  (r). 

3.  Rafinesquina  altcrnnta  (Emm,)  (r). 

4.  Plectamhonites  sericcus  (Sow.)  (r). 
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5.  Dalmanella  testudinaria  (Dal.)  (r). 

6.  ComUaria  irentotiensis  B.all  (r). 

7.  Bumastus  trentonensis  (Emm.)  (r). 

174  A**.  Sparsely  fossiliferous,  dark  limestone.  2  ft. 

1.  Rafinesquma  altemata  (Emm.)  (r). 

2.  Plectambonites  sericens  (Sow.)  (e). 

3.  Dalmanella  testudinaria  (Dal.)  (a). 

4.  Parastrophia  hemiplicata  (Hall)  (r). 

5.  Hormotomasalteri  JJlr.  (r). 

6.  Isotelus  gigas  De  Kay  (f). 

174  A***.  Sparsely  foesiliferous,  dark  limestone.  10  in. 

1.  Prasopora  simulatrix  XJlr.  (f). 

2.  Orbiculoidea  lamellosa  (Hall)  (r). 

3.  Strophomena  incurvata  (Shep,)  (r). 

4.  Rafinesquina  alternata  (Emm.)  (f). 

5.  Plectambonites  sericeus  (Sow.)  (c). 

6.  Dalmanella  testudinaria  (Dal.)  (c). 

7.  Zygospira  recurvirostris  (Hall)  (r). 

8.  Ctenodonta  sp.  undet.  (r). 

9.  Modiolopsis  faba  (Con.)  (r). 

10.  Isotelus  gigas  De  Kay  (c). 

11.  Bumastus  trentonensis  (Emm.)  (r). 

12.  Proetus  latimarginatus  n.  sp.  (f ). 


174  A*^  Dark,  foesiliferous  limestone.  1  ft.  8  in. 
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14.  Proetus  brevimarginatus  n.  sp.  (r). 

'  15.  Calymene  senaria  Con.  (r). 

16.  Pterygometopus  callicephalua  (Hall)  (r). 

174  A*'.  Dark^  fossiliferous  limestone.  1  ft.  4  in. 

1.  Lingula  sp.  undet.  (r). 

2.  Strophomena  incurvata  (Shep.)  (r). 

3.  Rafinesquina  aUernaia  (Emm.)  (r). 

4.  Plectamhonites  sericeus  (Sow.)  (aa)* 

5.  Dalmanella  testudinaria  (Dal.)  (c). 

6.  Zygospira  recurvirostris  (Hall)  (f). 

7.  Cienodonta  sp.  undet  (r). 

8.  Modiolopsis  faha  (Con.)  (r). 

9.  Ooniophora  carinatus  (Hall)  (r). 

10.  Protowarthia  cancellata  (Hall)  (f). 

11.  Bucania  punctifrons  "Emm,  (r). 

12.  Hormotoma  salieri  Ulr.  (e). 

13.  Orthoceras  sp.  undet.  (f ). 

14.  Bumastus  trentonensis  (Emm.)  (r). 

15.  Pterygometopus  callicephalua  (Hall)  (f). 

174  A'*.  Dark,  fossiliferous  limestone.  6  in. 

1.  Prasopora  simtilatrix  JJIt.  (r). 

2.  Strophomena  incurvata  (Shep.)  (r). 

3.  Rafinesquina  alternata  (Emm.)  (r). 

4.  Pleclaw.honites  sericeus  (Sow.)  (aa). 

5.  Dalmanella  testudinaria  (Dal.)  (c). 

6.  Zygospira  recurvirostris  (Hall)  (f). 

7.  Protowarthia  cancellata  (Hall)  (f). 

8.  Liospira  micula  (Hall)  (r). 

9.  Hormotoma  salteriUh.  (c). 
10.  Orthoceras  (r). 

.  11.  Isotclus  gigas  De  Kay  (f). 

12.  Proetus  latimarg hiatus  n.  sp.  (r). 

13.  Calymene  senaria  Con.  (r). 

174  A**.  Dark,  fossiliferous  limestone.  10  in. 

1.  Plectamhonites  sericeus  (Sow.)  (aa). 

2.  Dalmanella  testudinaria  (Dal.)  (f). 

3.  Zygospira  recurvirostris  (Hall)  (r). 

4.  Ctenudonta  sp.  undet.  (r). 
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5.  Modiolopsis  faba  (Con.)  (r). 

6.  Ooniophora  carinatvs  (Hall)  (r).* 

7.  Liospira  micula  (Hall)  (r). 

8.  Hormotoma  salteriTJlr.  (f). 

9.  Orthoceras  sp.  undet.  (r). 

10.  hotelics  gigas  De  K&y  (f). 

11.  Proetus  latimarginatus  n.  sp.  (f). 

12.  Pterygometopus  callicephalus  (Hall)  (r). 

174  A**.  Dark,  fossilifcrous  limestone. 

1.  Schizocrania  filosa  (Hall)  (r). 

2.  Strophomena  incurvata  (Shep.)  (r). 

3.  Rafinesquina  alternata  (Emm.)  (f). 

4.  Pleclamhonites  scriceus  (Sow.)  (a). 

5.  DalmaneUa  testudinaria  (Dal.)  (a). 

6.  Zygospira  recur virostris  (Hall)  (r). 

7.  Modiolopsis  faha  (Con.)  .  (f). 

8.  Ooniophora  carinatus  (Hall)  (r). 

9.  Archinucella  patelliformis  (Hall)  (r). 

10.  Liospira  micula  (Hall)  (r). 

11.  Hormotoma  saJteri  JJIt,  (c). 

12.  Isotelus  gigas  De  Kay  (r). 

13.  Proeius  latimarginatus  n.  sp.  (c). 

14.  Pterygo7nctopus  callicephalus  (Hall)  (r). 


1  ft. 


174  A^°.  Dark,  fossil  if  eroiis  limestone. 

K  St  ro  ph  0  m  en  a  i  n  c»  r  va  ta  ( S  h  ttp 


1  ft.  4  in. 
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15.  Isotelus  gigas  De  Kay  (f). 

16.  Proeius  laivinarginatus  n.  sp.  (f). 

17.  Pterygometoptis  callicephalus  (Hall)  (f ). 

174  A*^.  Dark,  fossiliferous  limestone.  1  ft.  2  in. 

1.  Lingula  sp.  undet.  (r). 

2.  Rafinesquina  alterfiata  (Emm.)  (c). 

3.  Plectambotiites  sericeus  (Sow.)  (c). 

4.  Dalmanella  testudinari/i  (Dal.)  (c). 

5.  Harpina  ottawensis  (Bill.)  (r). 

6.  Calymeiie  senaria  Con.  (r). 

174  A**.  Thin-bedded,  fossiliferous,  micaceous  shale.  1  ft. 

1.  Plectambonites  sericeus  (Sow,)  (r). 

2.  Dalmanella  testudinaria  (Dal.)  (c). 

3.  Plectorthis  plicatella  (Hall)  (r). 

174  A*".  Thin-bedded,  shaley  limestone,  with  flakes  of  mica.     1  ft.  2  in. 

1.  Plectambonites  sericeus  (Sow.)  (r). 

2.  Dalmanella  testudinaria  {Dal.)  (c). 

3.  Plectorthis  plicatella  (Hall)  (r). 

174  A**^.  Dark,  fossiliferous  limestone,  with  mica  flakes.  1  ft. 

1.  Strophomena  incurvata  (She^.)  (r). 

2.  Rafinesquina  alt ernata  (Emm.)  (c). 

3.  Dalmanella  testudinaria  (Dal.)  (f). 

4.  Plectorthis  plicatella  (Hall)  (f). 

5.  Zygospira  recurvirostris  (Hall)  (r). 

6.  Pterygometoptis  callicephalus  (Hall)  (f). 

174  A*\  Soft,  decomposed,  shaley  limestone.  6  in. 

1.  Dalmanella  testudinaria  (Dal.)  (c). 

2.  Plectorthis  plicatella  (Hall)  (r). 
•  .           3.  Proetus  latimarginatus  n.  sp.  (r). 

4.  Pterygometopus  callicephalus  (Hall)  (r). 

174  A**.  Hard,  dark,  fossiliferous  limestone.  6  in. 

1.  Hindia  parva  Ulr.  (r). 

2.  Prasopora  simulatrix  Ulr.  (r). 

3.  Lingula  sp.  undet.  (r). 

4.  Strophomena  incurvata  (Shep.)  (c). 
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5.  Rafifiesquiiia  altemata  CEmm.)  (c). 

6.  Dalmanella  testuditiaria  (Dal.)  (c). 

7.  Plectorthis  pKcatella  (Hall)  (r). 

8.  Zygospira  recurvirostris  (Hall)  (f). 

9.  Ctcnodonia  sj).  xxndet.  (f). 

10.  Modiolopsis  faba  (Con.)  (r). 

11.  Bucania  punctifrons  Emm.  (r). 

12.  lAospira  micula  (Hall)  (r). 

13.  Lophospira  medialis  U.  &  S.  (r). 

14.  Hormotoma  salteri  Ulr.  (f). 

15.  Orthoceras  sp.  undet.  (f). 

16.  Trinucleus  conceniricus  (Eaton)  (r). 

17.  Isotelus  gigas  De  Kay  (f). 

18.  Bumastus  trentonensis  (Emm.)  (r). 

19.  Proetns  latimarginatu^  n.  sp.  (f). 

20.  Calymene  senaria  Con.  (r). 

21.  Pterygometopus  callicephalus  CSLeLll)  (t) . 

174  A**.  Dark,  sparsely  fossiliferous  limestone.  11  in. 

1.  Lingula  &f.  undet  (r). 

2.  Strophomena  incurvata  (Shep.)  (r). 

3.  DcUtnanella  testudinaria  (Dal.)  (f). 

4.  Plectorthis  plicatella  (Hall)  (f). 

5.  Zygospira  recurvirostris  (Hall)  (f). 

6.  Bumastus  trentonensis  (Emm.)  (f). 

174  A**.  Dark,  fossiliferous  limestone.  1  ft 
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15.  Tetranota  bidorsata  (Hall)  (r). 

16.  Orthoceras  sp.  undet.  (r). 

17.  Trinucleus  conceniricus  (Eaton)  (r). 

18.  Harjnna  ottawensis  (Bill.)  (f). 

19.  Isotelus  gigas  De  Kay  (f). 

20.  Bumastus  trentonensis  (Emm.)  (f). 

21.  Proetus  latimarginatus  n.  sp.  (f ). 

22.  Platytnetopus  trentonensis  (Hall)      (r). 

23.  Calymene  senaria  Con.  (r).  * 

24.  Pterygometopus  callicephalus  (Hall)  (r). 

174  A*^.  Dark,  fossiliferous  limestone.  .  1  ft.  1  in. 

1.  Hindia  parva  Ulr.  (f). 

2.  Lin^i/Za  sp.  undet.  (r). 

3.  Strophomena  incurvata  (Shep.)  (r). 

4.  Rafinesquina  alternata  (Emm.)  (r). 

5.  Plectambonites  sericeus  (Sow.)  (r). 

6.  Dalmanella  testudinaria  (Dal.)  (f). 

7.  Plectorthis  plicatella  (Hall)  (f). 

8.  Zygospira  recurvirosiris  (Hall)  (r). 

9.  Ctenodonta  s]).  uniet  (r). 

10.  Cleidophorus  neglectus  Hall  (r). 

11.  Protowarthia  cancellata  (Hall)  (f). 

12.  Bucania  punctifrons  Emm.  (f). 

13.  Eccyliomphalus  trentonensis  (Hall)  (r). 

14.  Trinucleus  concentricus  {'EiB.iojx)  (r). 

15.  Isotelus  gigas  De  Kay  (r). 

16.  Bumastus  trentonensis  (Emm.)  (f). 

17.  Proetus  latimarginatus  n.  sp.  (r). 

18.  Cyphaspis  trentonensis  n.  sp.  (r). 

19.  Calymene  senaria  Con.  (f). 

20.  Pterygometopus  callicephalus  (Hall)  (f). 

174  A*'.  Dark,  fossiliferous  limestone.  1  ft.  6  in. 

1.  Strophomena  incurvatdi.  (Shep.)  (f). 

2.  Dalmanella  testudinaria  (Dal.)  (f). 

3.  Plectorthis  plicatella  (Hall)  (f). 

4.  Zygospira  recurvirostris  (Hall)  (f). 

5.  Ctenodonta  sp.  undet.  (f). 

6.  Cyrtodonfa  sp.  undet.  (r). 
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7.  Modiolopsis  faha  Con.  (f). 

8.  Bucania  punctifroiis  Emm.  (r). 

9.  Protowarthia  cancellata  (Hall)  (f). 

10.  Lophospira  medialis  U.  &  S.  (f). 

11.  Conularia  trentonensis  Kail  (r). 

12.  Trinucleus  conceniriciis  (Eaton)  (r). 

13.  Isotelua  gigas  De  Kay  (r). 

14.  Bumastus  trentonensis  (Emm.)  (r). 

15.  Proetus  laiimarginatus  n.  sp.  (r). 

16.  Proetus  brevimarginatus  n.  sp.  (r). 

17.  Calymene  senaria  Con.  (r). 

18.  Pierygometopus  callicephalus  (Hail)  (r). 

174  A*^.  Dark,  f ossiliferous  limestone:  8  in. 

1.  Prasopora  simulatrix  Ulr.  (f). 

fi.  Rhinidictya  s^.  undet  (r). 

3.  Strophomena  incurvaia  (Shep.)  (r). 

4.  Rafinesquina  alternata  (Emm.)  (r). 

5.  Plectambonites  sericeus  (Sow.)  (e). 

6.  Dalmanella  testudinaria  (Dal.)  (c). 

7.  Platystrophia  biforata  ( Schl. )  (  r ) . 
S.  Zygospirarecurvirostris  (Rsll)  (f). 
9.  Ctenodoftta  sp.  undet  (r). 

10.  Modiolopsis  faba  (Con.)  (c). 

11.  Orthodesma  sp.  undet  (r). 

12.  Bucania  punctifrons 'Emm.  (f). 

13.  Protowarthia  cancellata  (Hall)  (f). 
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174  A^*.  Dark,  fossiliferous  limestone.  1  ft.  2  in. 

J.  Rafinesquina  alteniata  (Emm.)  (r). 

L  Plectamhonites  sericeus  (Sow.)  (c). 

3.  Dalmanella  tcstnditiann  (Dal.)  (c). 

4.  Zygo8j)ira  rrcurvirofitris  (Hall)  (f). 

5.  Ctenodonia  na.suia  (Hall)  (r).  , 

6.  Modiolopms  ^^.  VLXi^^t.  (r). 

7.  Bucania  pnnctifromt  Emm.  (r). 
S.  Liosjnra  micula  (Hall)  (f). 

0.  Lophospira  mcduilus  U.  &  S.  (f). 

10.  ProetuH  laiimnnjinntm  ii.  s]).  (f). 

11.  Calyrnene  srnarin  Con.  (I). 

12.  Pterygometoims  nillirrphfihiM  (Hall)  (f). 

174  A**.  Dark,  sparstdy  fossiliferous  limestone.  dm. 

1 .  Plecta  m  ban  ites  serirevs  (  Sow. )  ( r ) . 

2.  Proiowarthia  canceUata  (Hall)  (r). 

3.  Pterygoinetopus  rnllicrphalus  (Hall)  (r). 

174  A**.  Dark,  sparsidy  fossilif<»roiis  limestone.  7  in. 

1.  Plectambonifes  serirevs  (Sow.)  (c). 

2.  Zygospira  rerurvirostrus  (Hall)  (r). 

3.  Modiolopsis  faba  (Con.)  (r). 

174  A^*.  Dark,  sparsi^ly  fossil iferoiLs  limestom*.  I  ft. 

1.  Rafinesquina  alter naia  (Emm.)  (r). 

2.  Plecta m bonitcH  serireus  { Sow. )  (v.). 

3.  Dalmanella  lestudinana  (Dal.)  (r). 

4.  Lophospira  mediah's  T'.  &  S.  (r). 
.*).  Calymene  senaria  Con.  (r). 
(>.  Pterygoinetopus  rnUicephalus  (Hall)  (r). 

174  A'-.  Dark,  fossiliferous  lim<'!sloiu'.  1  ft. 

1.  Rafinesquina  alternala  (Ennn.)  (e). 

2.  Plecta m ban ites  serireus  (Sow.)  (e). 

3.  Dalmanella  tesfndinaria  (Dal.)  (c). 

4.  Zygospira  recur rirostris  (Hall)  (  f ) . 

r>.  Cte nodon ta  i^\}.  midi^t.  (r).  ^ 

G.  Modiolopsis  faba  Con.  (r). 
8 
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7.  Protowarthia  cancellata  (Hall)  (r> 

8.  Liospira  micula  (Hall)  (r). 

9.  Bumastvs  trentotiensis  (Emm.)  (c). 

10.  Proetus  latimarginatus  n.  sp.  (r). 

11.  Proetus  hrevinmrginaUis  n.  sp.  (r). 


174  A^'.  Dark,  f<H^siliferous  limestone. 

1.  Rafinesquinu  alternata  {Emm.)  (cc:). 

2.  Plectamhofiites  sericeus  (Sow.)  (c). 

3.  Dalmanella  testudinaria  (Dal.)  (c). 
I.  Zygospira  recurvirostris  (Hall)  (f). 
T).  Modiolopsis  sip.  undet.  (r). 

6.  Rumastus  trentonensi^  (Emm.)  (r). 

7.  ProcUis  latimarginatus  n.  ^p.  (r). 


1  ft.  4  in. 


174  A^^.  Dark,  fossiliferous  limestone. 

1 .  Plectambonites  sericeus  ( Sow. )  <  aa ) . 

2.  Dalmanella  testudinaria  (Dal.)  (f). 

3.  Modiolops^is  faba  (Con.)  (r). 


8  in. 


174  A'^.  Dark,  fossiliferous  limestone. 

1.  Plectambonites  sericeus  (Sow.)  (c). 

2.  Dalmanella  testudinaria  (Dal.)  (f). 
Zygospira  recurvirostris  ( Hall )  ( f ) . 
Ctenodonta  nasuta  ( Hall )  ( r ) . 
Modiolopsis  faba  ( Con. )  ( r ) . 
Rucania  pun^tifrons  Emm.  ( r ) . 


1  ft.  3  in. 
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5.  Protowarthia  cancellata  (Hall)  (f). 

6.  Lophospira  medialis  IT.  &  S.  (r). 

7.  O rthoceras  Bp,  xiniet.  (r). 

8.  Proetus  latimarginatus  n.  sp.  (r). 

9.  Encrinnrus  trentonensis  Wale.  (r). 
10.  Pterygometopus  callicephalv^  ( Hall )  ( t) . 

174  A*^.   Dark,  fossiliferous  limestone.  1  ft. 

1.  Sireptelasma  corniculum  Hall  (r). 

2.  Rhinidictya  sp.  vLTidet  (r). 

3.  Strophoniena  incurvata  (Shep.)  (r). 

4.  lia/incsiiuitui  altenmta  (Emm.)  (r). 

5.  Pleciamhonitcs  sericeus  (Sow.)  (c). 

6.  [hihnarieihi  testudinaria  (Dal.)  (f). 
T .  Zygospira  recurvirostris  ( Hall )  ( c ) . 

8.  Ctenodonia  sp.  iindet.  (r). 

9.  Bucania  punctifj'ons 'Emm.  (f). 

10.  Protowarthia  cancellata  (Hall)  (c). 

11.  //oZo/;ea  sp.  unci et.  (r). 

12.  Ortliocems  sp.  undet.  (f). 

13.  fsotelus  gigas  Do  Ksij  (r). 

14.  Proetvs  latimargiriatus  n,  sip,  (f). 

15.  Platymetopiis  trentonensis  (Hall)      (r). 

16.  Eufiiiiuru^  trentonensis  ^^\q,  (r). 

17.  Calymene  senaria  Con.  ( f ). 

18.  Pterygometopus  rallicephalus  (Hall)  (f). 

174  A**.  Dark,  fossiliferous  limestone.  1  ft. 

1.  Rafinesquina  alternata  (Emm.)  (r). 

2.  Pli't'iambonUvs  sericeus  (Sow.)  (c). 

3.  DalmaneUa  testridinarin  (Dal.)  (c). 

4.  Zygospira  r&cnrvirostriif  (Hall)  (f). 

5.  Bucania  punciifrons  Emm.  (r). 

6.  Protowarthia  cancellata  (Hall)  (r). 

7.  Lophospira  medialis  IT.  &  S.  (r). 

8.  Orthoceras  sp.  undet.  (r). 

9.  Proetus  latimarginatus  n.  sp.  (f ). 

10.  Encrinurus   trentonensis  Wale.  (r). 

11.  Calymene  senaria  Con.  (r). 

12.  Pterygometopus  callicephalus  (Hall)  (r). 
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174  A^*.   Dark,  fossilifcMous  liniostone. 

L  Sfrpfd('la,wia  cornivulutn  Hall  (r). 

2.  I'lorlamboriites  nericpus  (Sow.)  (c). 

3.  Dalmanella  iesiudinarm  (Dal.)  (f). 

4.  Zyqospira  recur virostris  (Hall)  (f). 

5.  fjophosf/ira  medialis  U.  &  S.  (r). 


11  in. 


174  A***.  Dark,  fos^iliferous  liiiu^tone. 

1.  11  India  jmrvaVXr.  (f). 

2.  Rafiiesqnina  alimnita  (Emm.)  (r). 

3.  PJcriambonites  srricpus  (Sow.)  (c). 

4.  Dalmanella  tesiudiuaria  (Dal.)  (f.) 

5.  Zygospira  recurvirostfis  (Hall)  (f). 
().  Bucania  punctifrons  VjUMu.  (r). 
7.  Proiowarthin  can^ellata  (Hall)  (r). 
S.  Orthoceras  sp.  undct.  (r). 
J).  Proefiis  Intimarginnlus  ii.  sp.  (f). 

1 0.  ( 'a lym  ene  aenarin  Con.  ( r ) . 

1 1 .  Ptrrygowetopus  callicephalus  ( Hall )  ( f ) . 


11   in. 


174  A'*.  Dark,  fossil iferou.«^  Iimostx>n(». 

1.  Rafinesquina  alfeniata  (Emm.)  (r). 

2.  J'Irrianihonitfs  srriceus  (Sow.)  (c). 

3.  Dalmanella  tesiudiuaria  (Dal.)  (f). 
A.  Zygospira  rerurvirostris  (Hall)  (c). 
.").   r/r/f/oy;/K>n/.s*  sp.  undet.  (r). 


1  ft. 


V 
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pjubsed  in  the  Jacksonburg  section,  the  species  occiirriiig  in  each 
Mng  recorded  in  the  column  especially  reserved  f6r  that  bed. 
hiainination  of  the  table  shows  that  the  first  sixtcK^n  beds,  com- 
ilg  a  thickness  of  strata  of  fifty-eight  fec^  and  four  inches,  con- 
■ft fauna  which  is  quite  distinct  from  tlie  faunas  of  the  succeeding 
Wl  The  most  characteristic  sjKvies  of  tliis  low(»r  fauna  are  Dal- 
Hla  subcequata  and  Leperditia  fabnlitva,  and  the  beds  containing 
ij  be  considered  a^  repn^senting  tiie  Black  Uiver  limestone  of  the 
■York  section.  The  l)eds  from  numbers  17  to  61,  inclusive,  repre- 
the  Trenton  limestone*  proiHM*,  and  although  tliere  are  several 
e^iinate  faunal  zoni»s  n^ognizahk*,  tlie  bt*<ls,  as  a  w^hole,  are  es- 
lly  characteriz(»d  througliout  by  Plectamhonites  sericeus,  Dal- 
fUa  tesiudinaria,  ZytfOHpirn  recvrrirosiris  and  Pterygometopm^ 
^phalus.  Only  eight  species  ])ass  from  the  lower  horizon  to  the 
r,  and  of  th<»se  only  threi\  liafines^ijuina  altenmta,  Isoielus  gifjas 
Sunta^stus  trentonensi^,  nre  eonspicimus  fonns  in  l)oth  the  lower 
the  upper  faunae*.  The  remaining  five  spi-cies  are  either  coni- 
tively  rare,  or,  if  normally  memlnTs  of  the  lower  fauna,  as  Dal- 
fila  suha*quata,  occur,  also,  only  in  thi»  base  of  the  l)eds  carrying 
ipper  fauna:  or  they  are  initiatcnl  near  the  summit  of  the  lower 
and  become  more  abundant  abov**. 

ithin  the  Trenton  limestone  projHM-  a  basal  zone,  including  Ih^Is 
bere  17  to  19,  inclusive,  is  especially  cbaracterized  by  the  species 
^ielasma  coniirultiin ,  Actinostroma  trrnlotinisis.  Orihis  trirenaria, 
rihi^  pectineUa  and  Hhynrhoirema  iiueqvivaJvu^.  Just  ahovr  this 
[  zone  is  another,  with  rather  indefinite  limits,  which  U'ars  Paras- 
\ia  hemiplicata.  Thv  lower  Ix'tls  of  the  Trenton  limestone  pro|x^r 
characterized  by  the  sjK'cial  abundance  of  Plectambouites  seri- 
and  the  rarity  of  Dalmnnvlla  tesiudinaria,  but  higher  uj)  the 
ive  abundance  of  th<^se  two  species  is  reversed,  Dalmanella  Uv^ually 
f  the  most  conspicuous  specie^  in  the  faunas.  In  the  higher  l)eds 
Pelecrypod,  Gastropod  and  'I'rilobite  species  iK'come  moix'  con- 
lous.  In  a  general  way  the  faunas  of  the  section  may  1m»  sepa- 
i  into  thrux*  zones — the  Black  River  horizon,  the  lower  Trenton 
the  upper  Trenton — th<'  two  lower  zones  lieing  more  sliarply 
rated  than  the  two  up|HT  ones. 

le  more  or  les6  isolated  Trenton  faunas  wliich  have  been  collected 
I  other  localities  in  the  State  ran  all  be  placed,  in  a  general  way, 
ne  or  the  other  of  these  three  zones  rcH'ognizfnl   in  the  Jackson- 
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burg  section,  although  there  iiuist  of  necessity  Ikj  more  or  less  mingling 
of  the  species  from  other  localities,  because  the  material  has  in  nearly 
all  cases  been  collet^ted  from  loose  blocks  of  limestone  on  the  surface. 
In  the  discussion  of  the  Trenton  faunas  from  elsewhere  in  the  State 
they  will .  be  arranged  geographically,  those  from  the  northernmost 
localities  being  first  described,  followo<l  in  order  by  the  others,  as 
nearly  as  possible,  towards  the  south. 

Locality  79  A, — The  nortliernmoet  locality  from  which  a  good  Tren- 
ton fauna  has  been  secured  in  New  Jersey  is  about  seven-eighths  of  a 
mile  a  little  west  of  north  from  Beaver  Run,  west  of  Hamburg.*  At 
this  locality  the  following  species  of  fossils  were  collected: 

1.  Hindia  parva  Ulr. 

'^.  Prasopora  simulatrix  Ulr. 

3.  Monotrypa  globosa  n.  sp. 

4.  Callopora  sp.  undet. 
.").  Rhinidiciya  sj).  undet. 

().  PhyUoporina  feneMrain  (Hall). 

7.  Crania  sp.  undet. 

8.  Schizocmmn  filosa  (Hall). 
.              9.  Lingvla  progne  Bill.? 

10.  Rafineifquina  alter iiata  (Knnn.). 

1 1 .  Plecta  tn  honites  sericeus  ( Sow. ) . 

;  12.  Strophomena  incur vata  (Shop.). 

13.  OrthxH  tricenaria  Con. 

14.  Plectorihis  plicatelh  Hall. 

1 5.  Plaiystrophia  biforata  ( Sclil . ) . 
DnlmnnrJIi}  h^Muflmaria  i\h\\. 
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The  fossils  secured  from  this  locality  were  all  collected  from  Ioosk* 
blocks  of  limestone,  and  doubtless  came  originally  from  several  dif- 
ferent beds.  No  representatives  of  the  Black  River  fauna  occur,  how- 
ever, although  both  lower  and  upper  Tronton  species,  sucli  as  Ortliis 
tricenaria  and  Platystrophia  hiforata,  an*  rec^orded.  The  locality  is 
a  pr(»ni8ing  one — the  fossils  being  abundant  and  well  preserved — and 
a  careful  study  of  the  section,  similar  to  that  made  at  Jacksonburg, 
would  undoubtedly  shed  light  on.  the  faiinal  succ^ession  in  the  New 
Jersey  Trenton  limestone. 

Locality  79  B. — The  next  locality  lies  jut^t  a  quarter  of  a  mile  east 
of  Beaver  Run,  on  the  western  side  of  the  fault  line,  which  is  there 
present.*    The  following  species  have  l)een  recognized : 

1.  Prasopora  simulatrix  V\r. 

2.  Plectambonites  sericeus  (Sow.). 

3.  Strophomena  incurvata  (Shep.). 

4.  Dinorthis  pecimella  (Emm.). 

5.  Bumastus  trctUonensis  (Emm.). 

6.  Calymene  seriaria  Con. 

This  fauna  undoubtodly  reprc»scnts  tlie  lower  Ti^enton  horizon.  The 
presence  of  Dinorthis  pectinella  and  the  abundance  of  Plectambonites 
sericea,  with  the  absence  of  Dalmanella  iestudinaiia,  arc  its  distinctive 
lower  Trenton  features. 

Locality  75  A. — Lying  alwut  tlircc-fourths  of  a  mile  nearly  due  east 
from  Branchvillef  is  one  of  the  most  interesting  fossiliferous  Trenton 
localities  in  the  State,  because,  in  tlie  Hudson  River  shales,  a  short 
distance  above  the  limestone,  an  interesting  graptolite  fauna  occurs. 
The  Trenton  fossils  which  have  been  collected  at  this  locality  are 
as  follows: 

1.  iStreptelasma  rornlcuhnn  Hall. 

2.  Nyctopora  biliingsi  Nich. 

3.  Prasopora  simu1atri.v  V\r. 

4.  Monotrypa  sp.  undet. 

5.  Callopora  sp.  undet. 

6.  Orbiculoidea  lamellosa  (Hall). 

7.  Orbiculoidea?  sp.  undet. 

8.  Crania  sp.  undet. 

9.  Rafinesquina  aUernata  (Ennn.). 
10.  Plectambonites  sericeus  (Sow.). 


*  See  Map  No.  16,  indicated  in  the  previous  footnote. 
tSae  Map  No.  7,  p.  62,  Ann.  Rep.  State  Oeol.  for  1900. 
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1 1 .  Strophomena  incur  vain  ( Shop. ) . 
J  "i.  Dinorihis  pectinella  ( Em iii. )  • 

13.  Pla tysiroph  m  bifo ra ia  (  Sch  1 . )  • 

14.  Didmanella  icsiudimiria  (Dal.). 
IT).   Palmanclla  subwcjiiata  (Con.). 
U).  I*(!r(ustruphia  hemiplicata  (Hall). 

17.  Rhynchotrema  in(f([Hiralvis  (Castel.). 

18.  i  ^yclon  em  a  in  on  trmlensis  Bill. 
ID.  Jfiotelus  gigofi  Do  Kay. 

20.  Calymrne  scnaria  (Vm. 

With  tlu^  single  except  ion  of  Plaiystrophia  hiforaia,  which  ha*;  boon 
found  in  situ  elsi^where  only  near  the  top  of  the  Trenton  limestone, 
in  the  Jaeksonburg  seeton,  this  entire  fauna  is  strongly  lower  Trenton 
in  asjKK't.  The  limestone  at  this  lo<*ality,  from  which  the  fossils  were 
collected,  is  more  nearly  ///  >'*7m  than  in  most  of  the  Trenton  localities 
studi«*d,  and  there  is  hut  little  doubt  that  the  species  all  occurrod 
together,  in  which  case  it  must  be  assumed  that  Platyfttrophia  biforata 
does,  at  times,  but  not  often,  occur  in  the  lower  Trenton  l>eds.  The 
fossils  were  collecte<l  from  the  higher  lx»ds  expoH<»d  at  the  locality,  the 
lower  strata  being  highly  conglonuTitic  with  pebbles  derived  from 
the  subjacent  Kittatinny  limestone.  The  Hudson  Kiver  slates  outcrop 
only  a  short  distam<^  above  the  limestone  stratum  bearing  the  fossils, 
and  it  siH»ms  probabh'  that  the  shah'  de])()sition  Ix'gan  somewhat  earlier 
than  usual  at  this  Icuality. 

Jjocality  JlJfA. — Tlu'  next  locality  is  about  one-half  mile  from 
Swartzwood  station,  on  the  west  si(k'  of  the  road  to  Swartzwood.*     At 
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10.  Isoielua  gigas  De  Kay. 

11.  Bumastns  trenioncnsis  (Kinm.). 

12.  Calymene  senarui  Con. 

13.  Pierygometojyus  callicephalus  (Hall). 

14.  Leperditia  fahulites  (Con.). 

The  fossils  from  this  locality  are  practically  in  situ.  The  presence 
of  such  species  as  Streplela,sma  corniculum ,  Orlhis  tricctiarui  ami 
Pterygomctopus  callice phahis .  associated  with  DalmaneUa  smbwquafa, 
Jfelicotoniii  sp.  and  Leperditia  fahulites,  indicates  the  ]>osition  of  the 
heds  to  be  at  the  top  of  the  Bhurk  liiver  horizon  or  at  the  very  hasc^ 
of  the  lower  Trenton.  Receptacxdites  occiden talis  is  an  interesting 
sjXK-ies  which  was  not  found  in  tlie  Jacksonburg  section,  but  wliidi 
occurs  frequently  in  X<'w  Jersey,  and  seems  to  mark  a  faunal  yamw 
at  the  very  summit  of  the  Black  Kiver  horizon. 

Locality  1S5  A. — lliis  locality  lies  al)our  one-fourth  of  a  mile  south 
of  the  slate  quarr}-  at  Newton.*  The  fossils  wer<*  collecte<l  from  loose 
masst^s  of  limestone  on  a  barren  knoll  in  the  midst  of  the  cultivated 
fields,  and  the  following  species  have  b(H'n  identifier] : 

1.  Prasopora  siwulatn.r  Ulr. 

2.  Rhinidi<'tya  sp.  undet. 

3.  Pleciambonites  sericeus  (Sow.). 

4.  Plcctorthis  plicatella  (Hall). 

").  DalmaneUa  testudinaria  (Dal.). 

(>.  ParaMrophia  hemiplirata  (Hall). 

7.  Zygospira  recur riroslrui  (Hall). 

5.  Tetranota  bidorsatn  (Hall). 

9.  Humastus  irentonensis  (Kniin.). 

10.  Calymene  senaria  Con. 

11.  Plerygometopus  callirephnlus  (Hall). 

This  fauna  indicates  the  middle  ])ortion  of  the  Trenton  limestone 
projx^r.  The  extreme  ba.^^al  I'ri'ntoii  sjiecic^,  such  as  Sireptelasma 
corniculuw.  Ort/ns  trirenarui.  Dinorthis  pvriinella  and  Uhynchotvniia 
ino'quivalvis,  are  alj  absent,  but  ParnMrophia  lirmlplirala,  which  cliar- 
aeterizes  the  zone  next  above,  is  one  of  tlu'  common  s|K*cies,  and  is 
as.sociated  with  Tetranota  bidorsata.  which  occurs  somewhat  high^'r  in 
the  Jacksonburg  section.  From  the  nature  of  the  Imality  fossils  from 
more  than  one  \)ei\  in  ihv  formation  have  iKronu'  mingled  in  the 
collection. 


'  Near  localitj  marked  14,  Map  No.  17,  p.  75,  loc.  cit. 
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Locality  ISO  B, — One  of  the  best  localities  in  the  State  to  collect 
from  the  lower  Trenton  horizon,  is  jufc!t  at  the  north  end  of  Drake's 
pond,  one  mile  southeast  of  Newton.  The  following  species  have 
been  identified  from  this  locality: 

1.  Nyctopora  billingsi  Nich. 

2.  Prasopora  simulatrix  IHr. 

3.  Rhinidictya  sp.  undet. 

4.  Lingulasma  gcUeruensis  V.  &  S. 

5.  Rajitiesquina  alternata  ( Emm. ) . 
(>.  Plectambonites  sericevs  ( Sow. ) . 

7.  Strophomene  incurvata  (Shep.). 

8.  Orthis  iricenariu  Con. 

9.  Dinorthis  pectinella  (Emm.). 

10.  Platystrophia  biforata  (Schl.). 

11.  Dalmanella  testtidinarw  (Dal.). 

12.  Parastrophia  hemipHcata  (Hall).  ' 

13.  Cyrtodonta  billingm  Illr. 

14.  Isotelus  giga^  De  Kay. 

15.  Bumastus  trentonensia  (Emm.). 

16.  Platymetopus  trenionpusis  (Hall). 

17.  Calymene  senaina  Con. 

18.  Ceraurus  pleurexanthemus  Green. 

19.  Pterygometopus  callicephalus  (Hall). 

This  group  of  species  is  strictly  confined  to  the  lower  Trenton 
horizon,  both  the  Orthis  tricenajia  and  the  Parastrophia  hemiplicata 
zon(»s  being  represented.     None  of   the  higher  Trenton   forms  are 
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5.  Camarella  inornata  n.  sp. 

6.  Rhynchotrema  ifUEquivalvig  (Castel.). 

7.  Rhinidictya  sp.  undet. 

8.  Cienodonta  nasuta  (Hall). 

9.  Cyriodontaf  sp.  undet. 

10.  Hormotoma  salteri  Ulr. 

11.  Orihoceras  sp.  undet. 

12.  Bumastus  trentonensis  (Emm.). 

13.  Arges  iuberculatus  n.  sp. 

14.  Calymene  senaria  Con. 

15.  Leperditia  fabuUtes  (Con.). 

16.  Leperditella  ornata,  n.  sp. 

17.  Eurychilina  oculifera  n.  ap. 

18.  Eurychilina  jersey ensis  ii.  sp. 

19.  Beyrichia  sp.  undet. 

Leperditia  fabulites  is  by  far  the  most  a1>undant  species  in  this 
fauna,  a  characteristic  which  stamps  it  as  belonging  to  the  Black  River 
horizon;  but  the  presence  of  such  species  as  Streptelasma  corniculum 
and  Rhynchotrema  imequivalvis  suggests  that  it  occurs  near  the  sum- 
mit of  the  beds  referable  to  that  horizon. 

From  the  higher  beds  at  the  same  locality  the  following  fauna  was 
secured : 

1.  Prasopora  simulatrijc  Ulr. 

2.  Monotrypa  sp.  undet. 

3.  Rhinidictya  sp.  undet. 

4.  Callopora  sp.  undet. 

5.  Crania  sp.  undet. 

(5.  Rafinesqttina  alterfiata  (Emm.). 

7.  Plectambonites  sericetts  ( Sow. ) . 

8.  Strophomena  incurvata  (Shi'p.). 

9.  Platystrophia  biforata  (Schl.). 

10.  Dalmanella  testudinaria  (Dal.). 

11.  Scenidium  anthoneuMs  Sard. 

12.  Parastrophiahemiplicata  (HaW). 

13.  Zygospira  recurvirostris  (Hall). 

14.  Orthoceras  sp.  undet. 

15.  Isotelus  gigas  De  Kay. 

16.  Bumastus  trentonensis  (Emm.). 

17.  Proetus  latimarginaius  n.  sp. 
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18.  Platymetopus  irentonetifiis  (Hall). 

19.  Encriwurus  trentonensis  Wale. 

20.  Calymene  senaria  Con. 

21.  Ceraurus  pleurexanihemm  (Irwii. 

22.  Pterygomeiopus  calluephalus  (Hall). 

This  fauna  suggests  a  lower  Trenton  horizon,  hut  is  not  from  the 
lowest,  or  Orthis  tricenuria,  zone,  as  none  of  the  species  characteristic 
of  that  zone  have  heen  found,  hut  it  is  rather  from  the  next  succeed- 
ing, Farastrophia  hemipiivata,  zone.  The  rarity  of  the  })elecypo<i  and 
gastropod  elements  in  the  fauna  exclude  it  from  the  up})er  Trenton. 

Locality  158  A. — Along  the  same  line  of  outcrop  as  the  last  locality, 
and  at  a  point  about  one  and  oni»- fourth  miles  in  a  southwesterly  direc- 
tion,* another  collection  was  made  from  the  Trenton  limestone,  and 
the  following  speiies  have  kvn  identificHl : 

1.  Streptcla.sNKi  coniiculvm  Hall. 

2.  Prasopora  i<imul<iin.r  Tlr. 

3.  Monotrypa  s]).  und<'t. 

4.  Callopora  sp.  undet. 

T).  Rafinesquitm  ulternata  (Emm.). 
<>.  Plectambunites  sericeus  ( Sow. ) . 
7.  Strophomena  incur vala  (Shef).). 

5.  Plectorthis  plicatella  (  Hall ) . 

5).  Dalmanella  testudinario  (Dal.). 

1 0 .  Paras i roph  ia  h e m i plica ta  (Hall). 

11.  Zygospira  recurvirostri^  (Hall). 

12.  Bumastus  trentoneusis  (Emm.). 
L't.  Platymciopm  IrenlottntKi.^  (HhUk 
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4.  Stropliomena  incur  rata  (Shep.). 

5.  Pleciorthis  plicateUa  (Hall). 
(>.  Plaiystrophia  hiforata  (Schl.). 
7.  DalmaneUa  tesiudiruiria  (Dal.). 
H.  Zygospira  reairvirostns  (Hall). 
9.  Ilormotoma  salteri  Ulr. 

10.  Bumastus  trentoiicnsis  (Emm.). 

11.  Bronteus  lunaius  Bill. 

This  fauna  seems  to  represent  nearly  the  same  horizon  as  the  la^t^ 
but  in  the  absence  of  Parastrophia  hemiplioata,  may,  perhaps,  be  con- 
eidered  as  having  come  from  a  little  higher  up  in  the  formation. 

Locality  157  A. — This  locality  is  in  the  roadside  just  above  Mr. 
Wittingham's  house,  three  miles  southwest  of  Newton.*  TW  Tren- 
ton formation  at  this  point  is  a  highly  calcareous  shale,  like  that 
used  in  the  State  for  the  manufacture  of  Portland  cement.  The 
itpec'***"  identifi<Ki  from  here  are  as  follows: 

1.  Prasopora  simulatrix  Ulr. 

2.  Rafinesquin/i  alternata  (Emm.). 

3.  Plectambonites  sericeus  ( Sow. ) . 

4.  Strophomena  incurvaia  (Shep.). 

5.  DalmaneUa  tcstudinaria  (Dal.). 

6.  Zygospira  recurvirostris  (Hall). 

7.  Isoielus  gigas  De  Kay. 

8.  BumastiLs  trentonensis  (Emm.). 

9.  Proetus  latimarginat'us  n.  sp. 

10.  Pterygometopns  callicephalus  (Hall). 

This  fauna  was  collected  from  beds  in  situ,  and  repn^sents  a  horizon 
higher  in  the  formation  than  tlie  ParaMrophia  hemiplicata  zone.  It 
may  probably  be  safely  placed  in  the  middle  portion  of  the  Trenton 
limestone  as  repr<»sented  in  the  Jackson  burg  section. 

Locality  150 A. — This  locality  is  on  the  same  line  of  outcrop  as 
the  last,  and  about  one  mile  to  the  southwest.f  The  following  si)ecie* 
have  been  identified : 

1.  Receptaculites  occidentalis  Salter. 

2.  Streptelasma  corniculum  Hall. 

3.  Rhinidictya  sp.  imdet. 

4.  Lingula  sp.  undet. 

o.  Rafinesfj^iina  alternata  (Emm.). 


*See  localitj  15,  Map  No.  18,  p.  80,  )oc.  cit. 
t  Localitj  A,  Map  No.  18,  p.  80,  loc  cit 
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6.  Plectambonites  sericetts  (Sow.). 

7.  i<irophomena  incurvaia  (Shep.). 

8.  Dalmanella  iestudinaria  (Dal.). 
5>.  Daimanella  subatquata  (Con.). 

10.  Rhynchoirema  in€tquivalvi4i  (Cartel.) 

1 1 .  Oxydiscus  sp.  undet. 
l:J.  Helicotoma  sp.  undet. 

13.  Camarocenis  proteiformuf  (Hall). 

14.  l^ielus  gigiUf  De  Kay. 

15.  BunMstiis  trtntonensis  (Emm.). 

16.  BumasUis  ehngatus  n.  sp. 

17.  Piaiymetoimit  trfntonensi^c  (Hall). 

18.  CidymeHf  sfnaria  Con, 

19.  Leperditia  fabulites  (Con.). 

Tht'  association  of  species  in  this  list  indicates  a  mingling  of  die 
Hhick  River  forms,  such  as  Leprrdiiia  fabulites  and  Daimanella  subar- 
ifunta.  with  thost^  from  the  lov^r  zone  of  the  Trraton,  as  StrepteUuma 
<\*rnicHlHm  ami  RkyHckoirema  imfrqmralris.  Tbe  specimens  were  all 
ivllecitHl  frvnn  Kx^se  blocks  of  limestone*  which  were  doubtless  origi- 
nal Iv  deriwHl  fnnu  the  upper  Black  RiTcr  and  the  lower  Trenton  beds. 
LiH^tiity  15-^^  A. — This  locality  lies  about  two  miles  southwest  of 
Stillwater  and  about  one-quarter  of  a  mile  from  Mud  pond.^  The 
followiu^r  list  of  species  were  collected: 

I.  Recepiaculites  occidentalis  Salter. 

^.  Strepielasma  ct>miculum  Hall. 

>v  y^frtopora  billimgsi  Xich. 

4.  Rt>mimg€riaf  frentonensiji  n.  sp. 
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16.  Bumastus  trentonensis  (Emm.). 

17.  Pterygometopus  callicephalus  (Hall). 

18.  Leperditia  fabuUtes  (Con.). 

The  strata  which  have  afforded  the  species  recorded  in  the  abovo 
list  are  undoubtedly  the  higher  Black  River  and  the  lower  Trenton 
J)eds,  all  of  the  species  identified,  except  such  as  occur  throughout 
the  Trenton  limestone,  being  characteristic  of  this  horizon. 

Locality  153  B, — This  locality  lies  one  mile  southwest  of  the  last, 
on  the  same  line  of  outcrop,*  and  has  funiii^hed  the  following  specie:^, 
ilie  horizon  represented  being  the  same  as  the  last : 

1.  Receptaculites  occidentali^  Salter. 

2.  Strepielasma  corniculum  Hall. 

3.  Romingeria?  trentonensis  u.  sp. 

4.  Actinostroma  trentonensis  n.  sp. 

5.  Prasopora  simulatrix  V\r. 

6.  Lingula  sp.  undet. 

7.  Plecfambonitee  sericevs  (Sow.). 

8.  Dalmanella  testudinarui  (Dal.). 

9.  Dalmanella  suhcequata  (Con.). 

10.  Rhynchotrema  ino?quivalris  (Castel.). 

11.  Hormotoma  salteriJJlr. 

12.  Bumastus  trentonensis  (Eniiii.). 

13.  Leperditia  fabulites  (Con.). 

Locality  192  A. — This  locality  is  near  Hainesburg,  on  the  hill  just 
oast  of  the  station,!  and  from  it  the  following  species  have  been 
identified: 

1.  Receptaculites  occidentalis  Salter. 

2.  Sireptelasma  corniculum  Hall. 

3.  Romingeria?  trentonensis  n.  sp. 

4.  Rafinesquina  alternata  (Emm.). 

5.  Dinorthis  pectinella  (Emm.). 

6.  Dalmanella  subcequata  (Con.). 

7.  Camarella  inornata  n.  sp. 

8.  Rkynchotrenia  ina'quivalvis  (Castel.) 
S).  ( 'ijrtodonta  canadensis  Bill.  ? 

10.  Hormotoma  salteri  Ulr. 

11.  Bumastus  trentonensis  (Emm.). 

12.  Leperditia  fabulites  (Con.). 

*  Locality  0,  Map  No.  10,  p.  60,  loc.  cit. 
t  Locality  7,  Map  No.  12,  p.  64,  loc.  cit. 
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This  list  is,  for  tlio  most  part,  of  Black  River  species,  but  with  a^ 
fi»w  foniis  from  the  lowest  Trenton,    l^he  horizon  of  the  beds  is  up^xT 
Black  River  and  basal  Trenton. 

Locality  ;24S  A. — This  locality  ii^  in  a  small  railway  cut  and  quarry 
by  the  side  of  the  Pennsylvania  railroaci,  threofourths  of  a  mile  north 
of  the  station  at  B<4videre.*  At  this  |>oint  there  is  only  a  small 
exposure  of  the  limestcme  and  the  fossils  are  very  poorly  [»reserved, 
only  the  following  thri^  species  IxMng  identified: 

L  Actinostroma  trenionensis  n.  sp. 

*i,  Orthis  tricenaria  Con. 

'^.  BumaMus  trenionensis  (Emm.). 
The  horizon  indieat*^!  is  the  basal  portion  of  the  Trenton  limestone 
proper. 

Locality  'JJfJf  A. — Another  locality  near  Belvidere,  which  has  fur- 
nished a  few  fossils,  is  a  highly  calcaixn^us  shale  or  slate,  outcropping 
along  the  Pequest  river,  about  one  and  on<»-quarter  miles  northwest 
of  the  town.f     The  following  species  of  fossils  have  been  identified: 

].  Prasopara  simulatrix  Ulr. 

'L  Rafinesquina  altenuita  (Kmm.). 

'].  Plpctainbotiites  serif  ('US  (Sow.). 

4.  Dalmanella  tesludiimria  (I)al.). 

').  Pumastus  trentonensi.^  (p]mm.). 
Xone  of  the  s]XH;ies  reeonle<l  from  hen*  are  distinctive  enough  ta 
charactt^rizA*  any  i)articular  horizon,  further  than  to  show  it  to  l>e 
higher  than  the  Black  river.  The  most  abiiiuiant  species  in  the  fauna 
is  Plcctambonites  sencens:  DalmaneUa  tcsfudinuna  being  compara- 
tively ran*,  a  fact  which  would  indicate  the  horizon  to  l)e  in  the  lower 
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nearly  all  indicate  a  lower  Trenton  or  upper  Black  River  horizon,  and 
it  may  doubtless  be  stated  with  safety  that  the  heavier  beds  of  limo- 
etone  in  the  formation  occupy  this  horizon.  In  no  other  locality  in 
the  State,  aside  from  Jacksonburg,  so  far  as  has  been  observed,  have 
the  higher  beds  of  the  formation  been  represented  by  limestones.  In 
most  cases  these  beds  seem  to  be  calcareous  shales,  which  -rarely  out- 
crop on  the  surface,  and  which  grade  imperceptibly  from  the  lime- 
stones below  into  the  typical  Hudson  river  slates  above.  Sometimes, 
as  on  the  Pequest  river  near  Belvidere,  the  deposition  of  the  cal- 
careous shales  seems  to  have  begun  earlier  than  usual,  even  as  early 
as  the  lower  Trenton  horizon. 

The  numerous  field  observations  by  Dr.  Kummel  indicate  that  the 
average  thickness  of  the  formation  as  a  whole,  from  the  contact  with 
the  Kittatinny  limestone  below  to  the  transition  into  the  typical  Hud- 
son River  slates,  varies  from  135  to  150  feet  in  Sussex  county,  but 
increases  to  300  feet  or  more  at  the  Delaware  river;  the  relative  thick- 
ness of  the  limestones  below  and  the  calcareous  shales  above  is,  how- 
ever, probably  quite  variable — in  some  localities,  as  at  Jacksonburg, 
the  limestones  extending  through  nearly  the  entire  thickness  of  the 
formation,  and  again,  being  very  thin,  as  in  the  neighborhood  of 
Belvidere. 

HUDSOX    RIVEK    SLATES. 

The  Hudson  River  slates  constitute  the  surface  formation  over  a 
large  portion  of  the  Kittatinny  valley  and  occur,  also,  in  some  of  the 
outlying  paleozoic  areas  surrounded  by  the  crystalline  rocks.  The 
formation  rests  conformably  upon  the  Trenton  limestone  and  is  not 
sharply  separated  from  it,  there  being  a  gradual  gradation  from  the 
limestone  of  the  lower  formation,  through  calcareous  shales,  to  the 
typical  slates  and  arenaceous  beds  of  the  Hudson  River  formation. 
Because  of  the  great  amount  of  folding  and  faulting  in  the  region 
the  thickness  of  the  formation  has  not  been  determined,  but  it  may 
probably  be  safely  stated  to  be  several  thousands  of  feet. 

The  name  Hudson  River  is  here  used  strictly  as  a  formation  namo, 
these  beds  evidently  being  continuous  with  the  great  mass  of  contortiHl 
slates  along  the  Hudson  river  in  New  York  State,  to  which  this  name 
was  first  applied.  The  transition  from  the  calcareous  to  the  clay  and 
sand  sedimentation  seems  to  have  taken  place  earlier  in  the  ancient 
Ordoyician  ocean,  towards  its  eastern  shore,  in  the  r^ion  which  is 
now  Eastern  New  York  and  Northwestern  New  Jersey,  and  probably 
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extending  southwestwardly  along  the  Appalachians,  than  at  Trenton 
Falls,  in  Central  Xew  York,  where  the  Trenton  limestone  was  first 
described.  The  time  of  the  beginning  of  deposition  of  the  Hudson 
Kiver  slates  was  previous  to  the  close  of  the  deposition  of  the  Epical 
Trenton  limestone,  so  that  the  deposition  of  the  lower  portion  of  the 
Hudson  River  formation  was  contemporaneous  with  the  Trenton  lime- 
stone beds  further  west.  The  evidence  in  Xew  Jersey  of  this  relation- 
ship between  the  Hudson  River  and  the  Trenton  formations  is — first, 
the  much  less  thickness  of  the  Trenton  limestone  in  New  Jersey, 
where,  exclusive  of  the  lower  beds  of  Black  River  age,  it  is  less  than 
one  hundred  feet,  while  at  Trenton  Falls,  New  York,  it  is  two  hun- 
dred and  sevent)'  feet  and  at  some  other  localities  very  much  more; 
and  second,  because  the  fossil  faunas  in  the  Trenton  limestone  of 
New  Jersey,  for  the  most  part,  represent  only  the  lowest  life  zones 
of  the  formation. 

Altliough  the  age  of  the  base  of  the  Hudson  River  formation  can 
be  determined  with  some  degree  of  certainty  by  the  faunas  of  the 
subjacent  Trenton  limestone,  the  age  of  the  top  of  the  formation  in 
New  Jersey  has  not  been  determined,  because  of  the  extreme  rarity 
of  organic  remains  in  the  fonnation.  The  formation  may  be  the 
time  equivalent,  not  only  of  a  portion  of  the  Trenton,  but  also  of  the 
Utica  and  the  Ijorrain  formations  of  the  New  York  series. 

In  the  typical  exposures  of  the  Trenton  limestone  at  Trenton  Falls, 
New  York,  270  feet  have  been  recognized  by  Prosser  and  Cummings* 
and  2t)8  feet  by  White,!  but  neither  the  bottom  nor  the  top  of  the 
fonnation  is  exposed  at  this  locality.  Dana  J  gives  the  thickness  of 
the  'IVenton  limestone  at  Montreal  as  600  feet  and  west  of  Lake 
Ontario  as  nearlv  1,000  feet. 
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B  we  tablimte  the  thickness  of  these  several  Ordovician  formations 
as  they  occur  in  their  more  typical  New  York  and  Canadian  exposures, 
comparing  them  with  the  New  Jersey  section,  some  such  relations 

as  are  exhibited  in  the  accompanying 
table  may  be  shown.  The  thickness 
of  the  New  York  and  Canadian  for- 
mations used  are  somewhat  arbi- 
trarily chosen,  but  in  all  cases  they 
have  been  under  rather  than  over- 
estimated. Winchell  and  Ulrich* 
have  used  greater  thicknesses  for  the 
same  formations  in  a  comparison 
with  more  western  localities,  the 
Trenton  being  estimated  as  450  feet, 
the  Utica  460  feet  and  the  T^orrain 
825  feet. 

The  organic  remains  in  the  Hudson 
River  formation  are  exceedingly  rare, 
only  three  fossil  localities  having  been 
observed  in  the  State. 

Locality  JfJfA. — This  locality  is  in 
tlie  flagstone  quarr}*  within  the  lim- 
its of  the  borough  of  Sussex.  At 
this  place  the  strata  are  nearly  verti- 
cal in  position  and  the  fossils  occur 
only  in  a  thin  bed  but  a  few  inches 
in  tliickness,  which  is  exposed  near 
the  front  of  the  quarr}'.  This  Ix'd  is 
a  very  calcareous  sandstone,  and  is 
crowded  with  many  specimens  of  a 
small  variety  of  Plectambonites  aeri- 
cens,  with  a  few  other  species  rarely 
represented.  The  fossils  may  be 
Diost  easily  detected  in  the  weathered  portions  of  the  rock.  The 
specie?  which  have  been  identified  are  as  follows: 

1.  Cornulites  sp.  undet. 

2.  Plectambonites  serif  ens  (Sow). 

3.  Plectorthis  pUcatella  (Hall). 

4.  DalmaneUa  testuditiaria  (Dal). 


N««r  York  and 
Ciiiida. 

New  Jeney. 

LorraiD, 

000. 

• 

00 
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Utica, 

400. 

BitckBiver 

and 

Twnton, 

30O. 

Nonnan'BKill 

»    «    »    » 

Fauna. 

Black  River 

and  Trenton, 

186. 

*G«ol.  and  Nat.  Hist.  Snrv.  Minn.,  vol.  III.,  pt.  II.,  Paleontology,  p.  Ixxxix. 
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None  of  these  si>ccies  has  a  very  definite,  stratigraphic  value,  as  all 
of  them  have  a  long  range  in  the  Ordovician  strata,  so  that  they  indi- 
cate nothing  beyond  the  Ordovician  age  of  the  stratum  in  which  they 
occur. 

Locality  75  B. — This  locality  is  on  the  hillside,  a  short  distance 
above  the  Trenton  limestone.  Locality  75  A,  three-fourths  of  a  mile 
east  of  Branch ville.  The  fossils  were  collected  in  a  small  quarry 
opening  in  the  slate,  and  have  all  been  replaced  by  pyrite,  their  condi- 
tion of  preservation  being  far  from  satisfactory.  The  species  recog- 
nized are  as  follows:* 

1.  Diplograpius  foliaceus  (Murch.). 

2.  Diplograpius  angustifolius  (Hall). 

3.  Lasiograptus  mucronatus  (Hall). 

4.  Corynoides  calycularis  Nich. 

5.  Dalmanella  testudinaria  (Dal.). 

All  of  these  graptolite  species  occur  in  the  Norman's  Kill  shale,  near 
Albany,  New  York,  and  all  except  Diplograpius  foliacens,  which  has  a 
wide  range  in  the  Ordovician  formations,  are  among  the  characteristic 
species  of  the  Norman's  Kill  fauna,  and  are  not  known  to  occur  at 
any  other  horizon.  The  occurrence  of  species  of  this  graptolite  fauna 
in  New  Jersey  is  of  interest,  because  its  exact  geologic  horizon  in 
New  York  has  been  a  question  of  much  discussion.  Different  authors 
liave  placed  the  Norman's  Kill  shale  in  the  Ix)rrain,  the  TJtica  and 
the  Trenton  periods  of  the  Ordovician.  An  able  discussion  of  the 
whole  problem  connected  with  the  Norman's  Kill  fauna,  with  a  hi.s- 
torical  review  of  all  earlier  opinions,  has  been   presented  by   Dr. 
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atrophia  hemipUcaia  zone  (see  page  39),  near  the  base  of  the  Trenton 
limestone.  The  sequence  from  the  Trenton  limestone  to  the  Hudson 
River  slates  at  this  locality  is  nonual  for  New  Jerse}^  and  there  is 
no  dislocation  of  the  strata  between  the  two  exposures.  Although 
no  Trenton  fauna  has  been  found  above  the  graptolite  beds,  their 
position,  as  indicated  by  their  relationship  with  the  Pdrastrophia 
Jiemiplicata  beds  below,  would  seem  to  be  equivalent  to  about  the 
middle  portion  of  the  typical  Trenton  limestone  of  Central  New 
York,  or  even  to  a  position  below  the  middle. 

Locality  SJfS  A. — ^This  locality  is  near  Jutland,  in  the  large  out- 
lying area  of  Paleozoic  rocks,  with  the  town  of  Clinton  near  its  centre, 
and  which  lies  between  the  Pre-cambrian  crystalline  rocks  on  the 
north  and  the  Triassic  sandstone  on  the  south.  The  fossils  were 
collected  in  the  first  railroad  cut  east  of  Jutland,  on  the  Ijchigh  Valley 
railroad,  about  340  yards  east  of  Jutland  station  and  92  yards  from 
the  contact  of  the  Triassic  sandstone  with  the  Hudson  River  beds. 
The  geologic  structure  of  the  neighboring  region  is  very  complex, 
and  the  position  of  the  fossil-bearing  bed  in  the  formation,  as  a 
whole,  cannot  be  determined.  The  fossils  collected  have  been  identi- 
fied as  follows,  all  of  them  being  graptolites : 

1.  Climacograpius  phyllophorus  Gurlev. 

2.  Dicranograptus  ramosus  (Hall). 

3.  CcBnograptus  gracilis  (Hall). 

4.  Reteograptus  geinitzianus  Hall. 

Of  these  species  all  but  Dicranograptus  ramosus,  which  sometimes 
occurs  in  the  Utica  shale,  are  characteristic  of  the  Norman's  Kill 
faiina^  and  the  bed  bearing  the  fauna  undoubtedly  belongs  near  the 
base  of  the  Hudson  River  formation. 


OHAPTER  IV. 

FORMATIONS  OF  SILURIAN  AGE. 

SIIAWANGUNK — GREEN   POND   CONGLOMERATE. 

The  formation  next  above  the  Hudson  River  slates  is  best  exhibiteil 
in  the  Kittatinny  mountain,  where  it  forms  the  crest  of  the  ridge^ 
dipping  away  to  the  northwest.  The  northward  extension  of  this 
mountain  in  New  York  is  known  as  the  Shawangunk  mountain,  and 
in  1840  this  formation  was  named  the  Shawangunk  grit  by  Mather.* 
The  name  Oneida  was  applied  later  by  Vanuxem,f  in  1842,  and  has 
been  the  usual  designation  of  the  formation  in  New  Jersey,  but 
Mather's  name  has  priority,  and  it  seems  best  to  retain  it. 

The  formation  consists  of  bods  of  coarse  quartz  conglomerate,  the 
pebbles  usually  b<nng  white  or  yellowisli  in  color,  with  a  gray  or  reiT 
matrix.  Nowhere  in  New  Jersey  has  the  contact  between  this  forma- 
tion and  the  subjacent  Hudson  River  beds  been  observed,  but  in  the 
New  York,  Lake  Erie  and  Western  railroad  cut  west  of  Otisville.J 
in  New  York,  the  contact  is  well  exposed,  and  the  higher  formation" 
is  seen  to  rest  unconformably  upon  the  lower.  The  thickness  of  the 
formation  in  the  Kittatinny  mountain  has  been  estimated  by  Dr. 
Kiimmel  to  be  1,500  to  1,600  feet.     . 

In  the  Green  Pond  mountain  region  a  conglomerate  ver}'  similar  t<> 
tliat  of  the  Kittatinny  mountain  forms  the  crests  of  Green  Pond, 
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soft,  red,  arenaceous,  more  or  less  shaley,  unfossiliferous  beds,  and  in 
both  regions  the  first  fossil  fauna,  which  appears  in  higher  beds  lying 
in  a  perfectly  conformable  series  with  the  conglomerate  beds,  is 
identical. 

The  western  side  of  the  Green  Pond  paleozoic  area  is  cut  off  by  pro- 
found faults  along  its  entire  extent,  and  it  is  altogether  probable  tliat. 
at  the  time  of  its  deposition,  the  Green  Pond  eonglonierato  was  con- 
tinuous with  the  Shawangunk  conglomerate  of  the  Kittatinny  moun- 
tain, and  that  it  has  been  removed  by  erosion  from  the  intervoninu: 
Highlands  and  the  Kittatinny  valley. 


MEDINA — LONG  WOOD    SANDSTON  K. 

In  the  Delaware  valley  this  fonnation  covers  a  large  portion  of  the 
northwestern  slope  of  the  Kittatinny  mountain,  and  doubtless  occupies 
the  greater  portion  of  the  valley  lying  west  of  the  Wallpack  ridge, 
although  the  surface  rock  is  deeply  drift-covered  in  the  valley.  The 
formation  is  a  soft  sandstone,  which  is  often  somewhat  shaley  and 
has  a  deep  red  color.  It  is  absolutely  barren  of  organic  remains. 
It  is  impossible  to  determine  its  thickness  accurately,  owing  to  tlu» 
indefiniteness  in  the  field  of  its  upper  limits  and  numerous  low  folds 
and  small  faults  which  affect  it.  At  the  Dela^-are  Water  Gap  !,(>-! 5 
feet  is  given  by  the  Pennsylvania  Surv<'y*  as  the  thickness  of  the 
beds  which  we  class  as  Medina,  with  740  feet  additional  not  exjmsed, 
but  probably  belonging  here — a  total  of  2,385  feet.  An  estimate  by 
Dr.  Kummel,  based  on  its  dip  and  width  of  outcrop  near  Poxino 
island,  gave  2,305  foot. 

This  formation  has  always  l>een  referred  to  the  ^fedina  sandston<^ 
of  the  New  York  series,  and  although  it  cannot  Ix^  considered  as  Innng 
strictly  equivalent  to  the  ty])ieal  ^f<Mlina  of  Western  New  York,  the 
name  may  be  retained  for  the  i)res<MU  or  until  the  relationship  l)etw<vn 
this  formation  in  the  Appalachian  province  with  that  in  the  interior 
is  better  understood. 

In  the  Green  Pond  mountain  region  Dartonf  has  called  the  fonna- 
tion overlying  the  Green  Pond  conglomerate,  which  is  exactly  similar 
to  the  upper  part  of  the  ^fedina  of  the  Delawan^  valley  in  iti^  lithologic 


*8eo(md  Penn.  Geol.  Sarv.,  Rep.  G.  6,  p.  S40. 
tBolL  Geol.  Soc.  Am ,  toI.  V.,  p.  382  (1894). 
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characters,  the  Longwood  red  shales,  and  it  is  possible  that,  with 
future  studies  upon  the  relationship  between  this  formation  in  New 
Jersey  with  the  typical  Medina,  it  may  be  found  advisable  to  use  the 
name  LongA^ood  to  include  the  beds  of  both  the  Green  Pond  and  the 
]  )elaware  valley  regions,  as  they  were  probably  continuous  at  the  time 
of  deposition  over  the  crystalline  highlands  and  the  Kittatinny  valley. 
In  the  Green  Pond  region  Dr.  Kiimmel  has  estimated  the  thickness 
of  the  LongA^ood  beds  to  be  over  200  feet. 


THE    XEAUPAS.S   SECTIOX. 

The  formations  lying  above  the  ^ledina  sandstone  in  New  Jersey, 
with  the  exception  of  the  Devonian  formations  younger  than  the 
Onondaga  limestone  and  the  Nei^-foundland  grit,  have  their  most 
typical  development  in  the  Wallpack  ridge.  This  ridge  liee  between 
the  Kittatinny  mountain  and  the  Delaware  river,  extending  in  a  north- 
east-southwest direction  from  the  New  York  State  line  to  the  Wall- 
pack  bend  in  the  Delaware  river  at  Flatbro<^ille.  At  the  north.  Just 
north  of  the  State  line,  the  ridge  is  transected  by  the  Clove  brook, 
which  drains  the  northern  half  of  the  valley  between  the  Wallpack 
ridge  and  the  Kittatinny  mountain,  and  which  empties  into  the 
Neversink  river  at  Tri-Statos,  New  York,  near  the  junction  of  the 
latter  stream  with  the  Delaware.  The  southern  half  of  the  valley 
between  the  ridge  and  the  mountain  is  drained  by  Flatbrook.  At  the 
mouth  of  Flatbrook,  the  Delaware  river  describes  the  great,  sigmodial, 
M^iHinu  k  ]>*'ntl.  rutting  tlir^niL^h  ;he  WnUymck  riiig<\  ^^ho^-  luor--  >otirh- 
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•John  Bigart^  about  two  miles  south  of  the  New  York  State  line.  This 
Nearpa68  section  is  described  in  detail  at  this  place,  because  it  will  be 
used  as  a  basis  for  the  descriptions  of  most  of  the  following  fonna- 
tioiiti,  with  their  faunas,  of  both  Silurian  and  Devonian  ages.  In  this 
section  the  actual  succession  of  the  beds  can  be  worked  out  in  greater 
detail  tham  at  any  other  locality  on  the  Wallpack  ridge,  although  in 
some  cases  particular  beds  are  better  exposed  elsewhere.  The  con- 
tinuous rock  exposure  in  the  Nearpass  quarry  bluff  is  about  150  feet, 
but  between  the  top  of  this  exposure  and  the  main  crest  of  the  ridge 
there  are  some  700  feet  of  strata  which  are  not  continuously  exposed 
Imt  whose  harder  layers  make  persistent  outcrops. 

Locality  2  A, — The  Nearpass  section,  from  below  upward. 


Poxinu  Island  Shale. 

2  A*.  BufiE-colored  or  yellow,  calcareous  sliale  or  shaley 
limestone,  with  dendritic  markings  along  the 
joints  and  bedding  planes.     1  ft.  i  ft. 


Bossardville  Limestone. 

2  A-.  Pine-grained  thinly-bedded,  gray  or  blue  limC' 
stone.  At  times  so  thinly  bedded  as  to  be  es- 
sentially a  calcareous  shale;  the  thin  laminae 
being  frequently  alternately  light  and  dark 
gray,  giving  to  the  rock  a  banded  appearance. 
12  ft.  4  in.  13  ft.  4  in. 

Decker  Ferry  Formation. 

It  A*.    Highly  fossiliferous,  earthy,  somewhat  arenaceous 

limestone.     2  ft.  15  ft.  4  in. 

2  A*.    Hard,  blue  or  gray,  crystalline  limestone,  with 

many  fossils.     14  ft.  2  in.  29  ft.  6  in. 

^  A*.  Fissile,  calcareous,  earthy  shale,  with  some  lime- 
stone bands.     6  ft.  9  in.  30  ft.  3  in. 

2  A*.    Hard,  blue,  crystalline  limestone,  similar  to  2  A\ 

8  in.  30  ft.  11  in. 
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2A^ 

2  A». 
2  A'^ 

O     ill 
<te    >\      < 

2  A^=. 
2  A^^ 


Earthy  shale,  with  bands  of  crystalline  limestone. 

5  in.  37  ft.  4  in. 

Red,  crystalline  limestone,  abundantly  fossilifer- 

ous.     2  ft.  6  in.  39  ft.  10  in. 

Fissile,  earthy  shale,  with  some  irregular  lime- 
stone bands.     9  in.  40  ft.  7  in. 

Blue,  crystalline  limestone,  with  an  abundance  of 
fossils.  Some  beds  are  largely  composed  of 
broken  crinoid  stems.     7  ft.  4  in.  47  ft.  11  in, 

Rather  thick-bedded,  calcareous  shale,  with  thin 

bands  of  limestone.     7  ft.  3  in.  55  ft.  2  in- 

Thin  and  often  irregularly  bedded,  coralline  lime- 
stone, with  an  abundance  of  fossils.    6  ft.  61  ft.  2  in. 

Blue,  crystalline  limestone,  in  beds  from  six  to  ten 
inches  thick,  separated  by  shaley  seams.  Fossils 
common,  many  ostracodes.     4  ft.  65  ft.  2  in. 


liondout  Formation. 


2  A".  Earthy  shak%  with  limestone  bands.     3  ft.  9  in. 
2  A^*^.  Fine-graine<l,  dark  limestone.    6  ft.  4  in. 
2  A'*.  Thin-bedded,  calcareous  shale.    1  ft.  6  in 
2  A^'.  Hard,    fine-grained ,    blue   or   gray,   brittle   lime- 
stone.    2  ft.  3  in. 
.  Tliin-bedded,  calcareous  shale.    5  ft.  3  in. 


68  ft. 

11 

in. 

75  ft. 

3 

in. 

76  ft. 

9 

in 

79 

ft. 

84  ft. 

3 

in. 
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2  A-*.  Hard^   bluish-black   limestone,   similar   to   2  A**. 

1  ft.  6  in.  112  ft.  3  in. 

2  A^*.  Hard^    bluish-black,    semi-crystalline    limestone, 

with  many  fossils.    5  ft.  117  ft.  3  iiu 

2  A^.  Hard,  nearly  black  limestone,  with  bands  of  fos- 
sils.   9  ft.  Sin.  126  ft.  Hill. 

2  A=*.  Hard,  fine-grained,  knotty,  blue  limestone,  with 

some  bands  of  fossils.    12  ft.  138  ft.  U  in. 


Coetfmans  Limestone. 

2  A^^.  Coarser-grained,  crystalline,  gray  limestone,  with 

masses  of  Favosites.    10  ft.  3  in.  149  ft.  2  in. 

2A-».  Not  exposed.    30  ±ft.  180  ft. 


New  Scotland  Beds, 

2  A-*.  Hard,  cherty  limestone,  abundantly  fossiliferous. 
liodge  exposed  just  back  of  the  Sanford  Near- 
pass  quarry.    20  ±  ft.  200  ft. 

2  A**.  Soft  shale,  with  some  limestone  bands,  mostly 
unexposed.  Fossils  numerous  in  some  beds. 
140  ±  ft.  340  ft. 

Becraft  Limestone. 

2  A**.  Hard,  dark  or  gray,  cherty  limestone,  continuously 
exposed  for  about  one-half  mile  along  the  crest 
of  a  low  ridge  back  of  the  summit  of  the  Near- 
pass  quarrj'  bluff.  Abundantly  fossiliferous. 
20  ±  ft.  3()()  ft. 

Kingston  Beds. 

2  A^-.  Unexposed   beds^   probably   more   or   less   shaley. 

80  ±  ft.  -I -10  ft. 
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Oriskany  Formation, 

"Z  A  •*.  Hard,  more  or  less  siliceous,  gray  or  black  lime- 
stone, with  an  abundance  of  fossils,  many  of 
which  are  trilobite  fragments.  The  "Trilobite 
bed"  of  authors.  Exposed  continuously  along 
the  crest  of  the  first  high  ridge  back  from  the 
Nearpass  quarry  bluff.    30  ±^  ft.  4?0  ft. 

•2  A^*.  The  Orbiculoidea  jervenMs  bed,  exposed  in  the 
Nearpass  section  only  on  the  Werden  farm  next 
north  of  the  Sanford  Nearpass  place,  near  the 
private  road  leading  over  the  hill  to  the  gravel 
pits.    It  is  dark,  siliceous  limestone.    20  ±:  ft.  490  ft. 

H  A*'^.  More  or  less  earthy  or  siliceous  limestone,  usually 

unexposed.    120  db  ft.  610  ft. 

Esopus  Grit. 

H  A'*.  Exposed  in  the  ridges  beyond  the  Trilobite  ridge 
in  the  Nearpass  section  and  forming  the  north- 
western slope  of  the  Wallpack  ridge.  It  is  a 
hard,  siliceous,  irregularly-cleaved  slate,  which 
has  been  greatly  sheared,  and  forms  the  crest  of 
the  Wallpack  ridge  near  the  State  line  and  also 
in  Wallpack  township.    400  ±:  ft.  1,010  ft. 

Ill  this  section  the  beds  up  to  and  including  2  A^®  have  been  care- 
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POXINO   ISLAND   SHALK. 

Th€  snininit  of  the  Medina  formation  in  New  Jersey  has  not  been 
cbservei,  but  the  lowest  formation  above  that  sandstone  and  having 
outdops  in  the  State  is  a  buff  or  greenish,  calcareous  shale,  irregularly 
bedded,  in  layers  one  inch  or  less  in  thickness.  In  the  bottom  of 
the  Nearpass  section  about  one  foot  of  this  rock  is  exposed  in  an 
excavation  which  has  been  made  in  the  talus  slope  at  the  foot  of  the 
bluff.  South  of  Hainesville  is  another  exposure,  where  a  quantitj'  of 
the  material  has  been  excavated  for  road-making  purposes.  Other 
exposures  occur  at  several  points  south  of  Wallpack  Centre,  but  no- 
where have  fossils  of  any  description  been  observed. 

This  formation  was  first  described  by  I.  C  White,*  from  Pennsyl- 
vania,  in  the  soutiiwestem  extension  of  the  Wallpack  ridge,  but  he 
observed  no  outcrops  in  New  Jersey.  The  base  of  the  formation  has^ 
not  been  observed  in  New  Jersey,  but  in  Pennsylvania  it  is  descri1)ed 
by  White  as  resting  upon  a  thin  limestone  formation,  which,  in  turn,, 
rests  upon  the  Medina.  It  is  said  to  be  at  least  200  feet  in  thicknes*^ 
in  Pennsylvania,  but  only  a  small  fraction  of  this  thickness  is  ox- 
posed  anywhere  in  New  Jersey. 


BOSSARDVILLE   LIMESTONE. 

Lying  above  the  Poxino  Island  shales  is-  a  fine-grained,  •  compact, 
bluish-gray,  banded  limestone.  It  is  exposed  in  the  Nearpass  section, 
in  the  excavation  already  mentioned,  where  its  entire  thickness  is 
twelve  feet  four  inches.  From  this  point  south  to  Peter's  Valley  but 
few  outcrops  are  to  be  seen,  but  between  Peter's  Valley  and  Flat- 
brookville  there  are  many  excellent  exposures.  The  thickness  of  the 
formation  is  greatly  increased  to  the  south,  and  although  no  exact 
measurements  could  be  made,  it  is  at  least  100  feet  thick  below  Wall- 
pack  Centre.  This  formation  is  without  question  a  northward  exten- 
sion of  the  limestone  in  Pennsylvania,  designated  by  Whitef  as  the 
Bossardville  limestone.  It  is,  also,  the  formation  which  was  called 
the   ^Tlibbon  limestone"  by  Professor  Cook,t  and  which  was  errone- 

*  Second  GeoL  Sarv.  Penn.,  Rep.  G.  6,  p.  146. 

fLoc.  dt|p.  141. 

t  Qeol.  of  N.  J.,  p.  166  (1868). 
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ously  correlated  by  him  with,  the  "Ribbon  limestone''  at  Bondout, 
Now  York,  which  is  the  Manlius  or  "Tentaculite''  limestone  lying 
iibove  the  Bondout  waterline  formaiion.  This  correlation  of  the 
Bossardville  limestone  was  also  adopted  by  White  in  his  Pennsyl- 
vania report.  As  a  matter  of  fact,  the  age  of  the  Bossardville  lime- 
stone is  very  much  greater  than  that  of  the  Manlius  limestone  at 
Bondout,  although  the  two  formations  are  somewhat  similar  in 
lithologic  characters.  The  Bossardville  limestone  itself  is  entirely 
barren  of  fossils,  but  it  is  followed  by  a  series  of  beds  which  are 
highly  fossiliferous,  containing  a  well-defined,  Silurian  fauna* 


D>:CKER   FEURY   FORMATION. 


Ip  his  report  on  Pike  and  Monroe  counties,  Pennsylvania,  White* 
has  described  three  formations  succeeding  the  Bossardville  limestone, 
which  he  designates  by  the  name  Decker  Ferry,  from  the  ferry  of 
this  name  below  Flatbrookville — the  Decker  Ferry  shale,  tlie  Decker 
Ferry  sandstone  and  the  Decker  Ferry  limestone.  The  first  two  of 
those  formations  are  closely  allied,  the  so-called  shale  being  an  alter- 
nation of  thin  sandstone  beds  ^-ith  thin  beds  which  are  more  cal- 
careous, rather  than  a  true  shale.  These  two  formations  of  White 
will  here  be  included  in  a  single  division,  and  will  be  called  the  Decker 
Forry  formation.  The  Decker  Ferr}'  limestone  of  White  is  quite 
distinct,  both  faunally  and  litliologically,  from  the  Decker  Ferry 
formation  here  recognized. 
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presened.  Near  the  lime-kiln  at  Flatbrookville,  in  a  bed  a  fraction  of 
an  inch  in  thickness,  at  the  very  base  of  the  formation,  there  are 
numerous  specimens  of  a  species  of  Leperditia,  which  has  been  de- 
scribed in  the  present  report  as  L,  altoides  n.  sp.  This  thin  bed 
may  be  considered  as  lying  at  the  contact  of  the  Decker  Ferry  for- 
mation with  the  Bossardville  limestone.  In  lithologic  character  it 
resembles  the  underlying  beds,  but  is  darker  colored.  It  is  followed 
for  a  few  inches  by  an  alternation  of  fine-grained  limestone  and  more 
coarsely-grained,  cn^talline  limestone,  in  layers  less  than  an  inch 
in  thickness,  the  more  crystalline  layers  containing  the  typical  fossils 
of  the  higher  Decker  Ferry  beds. 

The  only  complete  exposure  of  the  entire  formation  is  in  the  Near- 
pass  quarr}'  bluff,  and  the  Decker  Ferry  section  at  this  locality,  with 
its  succession  of  fossil  faunas,  will  be  first  described,  after  which 
the  faunas  of  the  formation  from  other  localities  will  be  discussed. 
Locality  2  A. — William  Nearpass  quarry,  two  miles  south  of  Tri- 
State^,  New  York. 

ft  A'.  Highly  fossil  if  erous,  earthy,  somewhat  arenaceous 
limestone,  resting  upon  the  Bossardville  lime- 
stone. 2  ft. 

1.  Zaphrentis  sp.  undet. 

2.  Monoirypa  corrugata  n.  .**p. 

3.  Pholidops  ovata  Hall. 

4.  Stropheodonta  hipartiia  (Hall), 
o.  Orthoihetes  decherensis  n.  sp. 

6.  Chonetes  jersey ensis  Weller. 

I  7.  Dalmanella  postelegantula  n.  sp. 

8.  Rhynchonella  deckerensis  n.  sp. 

9.  Bhyiichonella  agglomerata  n.  sp. 

10.  Atrypa  reticularis  (Linn.). 

11.  Retictiiaria  hicostata  (Van.). 

12.  Edmondia?  decker  ensis  n.  sp. 

13.  Pterinea  sp.  undet. 

14.  Ptychopteria?  suhquadraia  n.  sp. 
^            15.  Mytilarca  ohliqua  n.  sp. 

.16.  Goniophora  sp.  undet. 

17.  Straparollus  sp.  undet. 

18.  Loxonema  sp.  undet. 
/           19.  Orthoceras  sp.  undet. 

20.  Proetus?  depressus  n.  sp.  f     ' 
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21.  Dalmaniies  aspinosa  n.  sp, 
.22.  Undetermined  ostracodes. 
2  A*.    Hard,  blue  or  gray,  crystalline  limestone^  with 
many    fossils,   which    are   less   perfectly   pre- 
served than  those  in  the  subjacent  bed.  14  ft.  1  in. 

1.  Favosites  sp.  undet. 

2.  Monotrypa  corrugata  n.  sp. 

3.  Stropheodonta  bipariita  (Hall). 

4.  Orthothetes  deckerensis  n.  sp. 

5.  Chotietes  jerseyensis  Weller. 

6.  Dalmanella  postelegantula  n.  sp. 

7.  Rhynchotiella  decJcerensis  n.  sp. 

8.  Bhynchonella  agglomerata  n.  sp. 

9.  Airy  pa  reticularis  (Linn.). 

10.  Reiicularia  bicostata  (Van.). 

11.  Cyrtina  magna plicata  n.  sp. 

12.  Lichenalia?  sp.  undet. 

13.  Piilodictya  sp.  undet. 

14.  Platyceras  sp.  iindet. 

2  A*.    Fissile,  calcareous,  earthy  shale,  with  limestone 

bands.    No  fossils  observed.  B  ft.  9  in. 

2  A*.    Hard,  blue,  cnstalline  limestone,  similar  to  2  A*. 

Fossils  poorly  preserved.  S  in. 

2  A".    Earthy  shale,  with  Imnds  of  ervstalline  limestone. 

Fossils  in  the  linu^tone.  .">  in. 

1.  Stropheodonta  hip«irtita  (Hall). 
Chonftfs  ffmrifensis  Welle 
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10.  Chonetes  jersey ensis  Weller. 

11.  Orthis  fldbellites  Foerste. 

12.  DcUmanella  postelegantula  n.  sp. 

13.  Rhipidomella  preohlata  n.  sp. 

14.  Pentamerus  circularis  n.  sp. 

15.  RhynchoneUa  deckeretms  n.  sj). 

16.  RhynchoneUa  agglomerata  n.  sp. 

17.  Atrypa  reticularis  (Linn.). 
18w  Spirifer  sp.  undet. 

19.  Undetermined  pelecyjKxI. 

20.  Calymene  camerata  Con. 

2  A*.  Fissile,  earthy  shale,  with  some  irregular  lime- 
stone bands.    No  fossils  obsened.  9  in. 

2  A**.  Blue,  more  or  less  crystalline  limestone,  with  an 

abundance  of  fossils.  7  ft.  4  in. 

1.  Cladopora  rectilineata  n.  sp. 

2.  Escharopora  siluriana  n.  sp. 

3.  Stropheodonia  bipartita  (Hall). 

4.  Orthotheies  itUerstriatus  (Ilall). 

5.  Orthothetes  deckerensis  n.  sp. 

6.  Lepteena  rhomboidalis  (Wilck.). 

7.  Dalmanella  postelegantula  n.  sp. 

8.  RhynchoneUa  agglomerata  n.  sp. 

9.  Atrypa?  lamellata  HaW. 

10.  Spirfer  vanuxemi  var.  minor  n.  var. 

11.  Whitfieldella?  sp.  undet. 

12.  Mytilarca  sp.  undet. 

13.  Pterinea  emacerata  (Con.)  ? 

14.  Undetermined  pelecypod. 

15.  Proetus  pachydermatus  Barrett. 

2  A*^  Rather  thick-bedded,  calcareous  shale,  with  thin 

limestone  bands.  7  ft.  3  in. 

2  A^*.  Irregularly  bedded,  coralline  limestone,  with  an 

abundance  of  fossils.  6  ft. 

1.  Zaphrentis  sp.  undet. 

2.  Diphyphyllum  integumentum  Barrett 

3.  Cladopora  rectilineata  n.  sp. 

4.  Favosiies  pyriformis  (Hall). 

5.  Prismaiophyllum  inequalis  (Hall). 

6.  Halysites  catenularia  (Linn.). 
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12. 
13. 
14. 
15. 


2  A* 


7.  Slromatopora  concentrica  Goldf. 
I       8.  Monotrypa  corrugata  n.  sp. 
'       9.  Spirorbi^  sp.  undet. 
"^      10.  Pholidops  ovata  Hall. 

11.  Stropheodonta  bipartiia  (Hall). 
Leptcena  rhomhoidalis  (Wilck.). 
Orthotheies  interstriatus  (Hall). 
Rhynchofu*Ua  agglomeraia  n.  sp. 
Wilsonia  glohosa  n.  sp. 

16.  Atrypaf  lameUata  (Hall). 

17.  Rhynchospira  formosa  (Hall). 

18.  Whitfieldella  nucleolata  (Hall). 

19.  Actinopteria  reticulata  n.  sp. 

20.  L'ndetermined  gastropod. 

21.  Proetus  pachydermatus  Barrett. 

22.  CaJymene  cameraia  Con. 

23.  Beyrichia  ^iissexensis  n.  sp. 

24.  Beyrichia  harretti  n.  sp. 

Blue,  crystalline  limestone,  in  beds  from  six  to  ten 
inches  in  thicknes^^,  with  shaley  jmrtings  be- 
tween.   Fossils  common,  many  ostracodes. 

1.  Pholidopii  ovata  Hall. 

2.  Hhynchonella  agglomerata  n.  sp. 
Atrypaf  lameUata  Hall. 
Whitfieldella  nucleolata  (Hall). 
Actinopteria  sp.  undet. 


4  ft 
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Tlie  lower  strata  of  the  formation,  2  A^  to  2  A^,  inclusive,  or  all 
the  beds  up  to  the  red  limestone,  are  particularly  characterized  by 
the  species  which  has  been  described  as  Chonetes  jerseyensis.  All 
of  theee  beds  which  are  fossiliferous  at  all,  carry  essentially  the  same 
fauna,  and  this  life  zone  may  be  designated  as  the  Chonetes  jerseyensis 
zone. 

The  second  faunal  zone  is  essentially  restricted  to  the  red  lime- 
stone bed  2  A*.  The  fauna  of  this  bed  has  a  character  of  its  own, 
•distinct  from  that  of  either  the  subjacent  or  superjacent  strata — it 
Jbeing  characterized  by  the  large  number  of  specimens  of  the  bryozoan, 
PiUodictya  frondosa.  The  name  of  this  species  may  be  used  for  the 
designation  of  this  faunal  zone.  In  an  earlier,  preliminary  report 
on  these  faunas*  the  writer  identified  this  species  with  an  Ohio 
species,  Ptilodictya  platyphylla  Jas.,  which  is,  in  reality,  a  member  of 
the  genus  Phoenopora,  but  a  microscopic  study  of  the  specimens  has 
shown  this  identiiScation  to  be  incorrect,  and  has  shown  that  the 
New  Jersey  specimens  belong  to  an  hitherto  undescribed  species.  The 
earlier  designation  of  this  zone,  then — Ptilodictya  platyphylla  zone — 
has  to  give  way  for  the  name  Ptilodictya  frondosa  zone. 

The  beds  lying  above  the  Ptilodictya  frondosa  zone,  up  to  and 
including  2  A*^,  are  not  characterized  by  one  homogeneous  fauna, 
although  they  are  characterized  throughout  by  the  species  Atrypaf 
lamellata,  and  may,  therefore,  be  designated  as  the  Atrypa  lamellata 
zone.  There  are  really  three  subzones  here  included— the  first,  or 
lower  one,  having  its  fauna  typically  represented  in  bed  2  A}^ ;  the 
second,  in  bed  2  A",  which  is  characterized  by  the  great  abundance 
of  corals,  and  may  be  called  the  coralline  zone,  and  the  third,  in 
bed  2  A**,  characterized  by  the  abundance  of  members  of  the  ostracode 
genus  Beyrichia,  may  be  called  the  Beyrichia  zone. 

In  most  cases  the  Decker  Ferry  faunas,  in  whatever  localities  they 
have  been  found  in  the  State,  may  be  definitely  referred  to  one  or 
the  other  of  these  faunal  zones  recognized  in  the  Nearpass  section. 

Locality  8  A. — On  the  next  farm  south  of  that  upon  which  the 
William  Nearpass  quarry  is  located,  and  in  a  southward  continuation 
of  the  quarry  bluff,  the  lower  Decker  Ferry  beds  are  exposed.  The 
following  species  of  fossils  have  been  identified  from  here : 

1.  Favosites  sp.  undet. 

2.  Monotrypa  corrugata  n.  sp 


*Ami.  Bqp.  SUte  Qeol.  N.  J.  for  1899,  p.  12. 
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3.  Siropheodonia  bipartita  (Hall). 

4.  Orthothcies  decker ensis  n.  sp. 

5.  Chonetes  jersey ensis  Weller. 

6.  Dalmanella  postelegantula  n.  sp. 

7.  Rhynchonella  deckerensis  n.  sp. 

8.  Rhynchonella  agglomeraia  n.  sp. 

9.  Atrypa  reticularis  (Linn.). 

10.  Reticularia  hicostata  (Van.). 

11.  Edmondia?  deckerensis  n.  sp. 

12.  Nuculaf  sp.  undet. 

13.  Ptychopteria?  suhquadrata  n.  sp. 

14.  Platyceras  sp.  undet. 

15.  Proetusf  spinosus  n.  sp. 

16.  Dalmanites  aspinosa  n.  sp. 

This  fauna  belongs  in  the  Chonetes  jerseyensis  zone  of  the  forma- 
tion, and  is  essentially  identical  with  that  from  bed  2  A*  of  the  quarry 
section,  and  the  bed  containing  it  is,  perhaps,  continuous  with  2  A*. 

Locality  16  A, — On  the  farm  of  Mr.  6.  N.  Cole,  one  and  one- 
fourth  miles  southeast  of  Brick  House,  the  red  limestone  sixatum  of 
the  Decker  Ferry  formation  is  well  exposed  near  the  road.  No  oppor- 
tunity was  afforded  to  secure  a  collection  of  fossils  at  this  locality,  but 
the  presence  of  the  characteristic  species  of  the  Ptylodictya  frotidosa 
zone  was  observed.  A  little  search  would  doubtless  bring  to  light  a 
good  fauna  from  here,  and  it  is  altogether  probable  that  the  faunas 
of  the  lower  and  of  the  higher  life  zones  of  the  formation  could  also 
bo  detected. 
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In  this  list  characteristic  species  from  both  the  PHlodictya  frondosa 
zone  and  the  Atrypaf  lamellata  zone  arc  recorded,  but  they  are  not 
mingled  in  the  same  beds.  The  two  zones  are  just  as  distinctly  sepa- 
rated here  as  in  the  Nearpass  section.  Masses  of  the  red  limestone, 
with  its  typical  PHlodictya  frondosa,  are  scattered  about,  but  most 
of  the  loose  material,  as  well  as  the  ledges  in  situ,  evidently  belong 
to  beds  higher  than  the  red  limestone,  in  the  Atrypaf  lamellata  zone. 
No  evidence  of  the  presence  of  the  Chonetes  jerseyensis  fauna  has 
been  detected,  and  the  lower  beds  of  the  formation  bearing  this  fauna 
are  doubtless  more  deeply  drift  covered  than  the  others. 

Locality  £5  B, — In  the  fields  one-half  mile  southwest  of  Haines- 
ville  many  of  the  Silurian  and  Devonian  formations  are  more  or 
less  well  exposed.  Towards  the  east  the  beds  of  the  Poxino  Island 
shale  have  been  excavated  for  road  material ;  west  of  the  exposure 
of  this  formation  comes  a  ri^ge  of  Bossardville  limestone,  and  beyond 
that  are  exposures  of  the  Decker  Ferry  formation.  From  a  brownish 
sandstone,  near  the  base  of  the  formation  at  this  locality,  the  follow- 
ing species  were  collected: 

1.  Monoirypa  corrugata  n.  sp. 

2.  Stropheodonta  bipartita  (Hall). 

3.  Orthothetes  deckerensis  n.  sp. 

4.  Chonetes  jerseyensis  Weller. 

5.  Rhynchonella  agglomerata  n.  s]). 

6.  Atrypa  reticularis  (Linn.).* 

7.  Reticularia  hicostata  (Van.). 

8.  Dalmanites  sp.  undet. 

This  fauna  is  characteristically  that  of  the  Chonetes  jerseyensis 
zone,  as  might  be  expected  from  its  low  position  in  the  formation. 
No  collections  from  the  other  portions  of  the  formation  have  been 
made  at  this  locality,  but  scattered  over  the  surface  on  the  summit 
of  a  low  hill,  the  coralline  bed  was  obser\^ed  with  an  abundance  of 
weathered  coral  masses  of  the  same  s})ecies  as  those  in  the  Nearpass 
section.  A  careful  study  of  the  locality  would  undoubtedly  furnish 
iin  abundance  of  excellent  Decker  Ferry  fossils. 

Locality  52  A. — In  a  bluff  east  of  the  road  to  Flatbrookvilli-,  and 
alx>ut  one  and  three-fourths  miles  Ix'low  Peter's  Valley,  the  D^ker 
Ferry  formation  is  exposed  through  a  thickness  of  more  than  eighty 
feet,  although  the  base  of  the  formation  is  covered.  The  major  por- 
tion of  the  beds  at  this  locality  are  sandstones,  but  interstratified 
vith  the  arenaceous  beds  there  are  oeeasionallv  thin  bands  of  lime- 
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stone,  in  which  fossils  occur  in  a  sufficiently  perfect  state  of  preserva- 
tion to  be  identified.  From  a  thin  limestone  bed,  fifty  feet  al)o\re  the 
ba.se  of  the  exposure  at  this  locality,  the  following  species  have  been 
identified : 

1 .  Escharopora  siluriana  n.  sp. 

<3.  Stropheodonia  hipartita  (Hall). 

3.  Rhynchonella  agglomerata  n.  sp. 

4.  Atrypa?  lamellata  KaW, 

5.  Whitfieldella  nucleolaia  (Hall). 

From  another  thin  limestone  band,  twenty-five  feet  higher  than 
the  last,  the  following  species  have  lx?en  identified : 

1.  Diphyphyllum  integumenttim  Barrett. 

2.  Zaphrentis  sp.  undet. 

3.  Orthotheies  inierstriatus  (Hall). 

4.  Whitfieldella  nucleolaia  (Hall). 

5.  Leperditia  sp.  undet. 

Both  of  these  small  groups  of  species  indicate  a  liorizon  in  the 
Airyjxif  lamellata  zone  of  the  Decker  Ferr>'  formation.  The  lower 
one,  containing  the  bryozoan,  Escharopora  silurwria,  may  be  definitely 
referred  to  the  lower  l>eds  of  this  zone,  while  the  upper  one  suggestfv 
the  w)rallin(»  zone,  although  the  corals  are  not  so  abundantly  repre- 
sented as  they  normally  arc  in  this  life  zone. 

Locality  71  B. — This  locality  is  on  the  road  to  Flatbrookville,  about 
thriH^-fourths  of  a  milt;  1x^1  aw  Walipiuk  LVilUt,     The  roc*kb  an^ 


FORMATIONS  OF  SILURIAN  AGE.  Tl 

'         1.  Zaphrentis  sp.  undet. 

2.  Monoirypa  corrugata  n.  sp. 

3.  Chonetes  jersey ensis  Weller. 

4.  Rhynclionella  agglomerata  ii.  sp. 

5.  Atrypa  reticularis  (Linn.). 

Locality  109  B, — At  Flatbrookville,  along  the  creek  below  the  lime- 
kiln, the  lower  beds  of  the  Decker  Ferry  formation  are  finely  exposed, 
and  may  be  seen  resting  directly  upon  the  Bossai-dvillo  limestone. 
At  this  locality  the  beds  contain  a  large  amount  of  arenaceous  ma- 
terial, but  in  the  more  or  less  calcareous  beds  intercalated'  in  tlie 
sandstone,  fossils  are  abundant,  the  (commonest  species  l)eing  Chonetes 
jerseyensis.  The  species  which  have  been  identified  from  here  are 
as  follows: 

L  Favosiies  corrugatus  n.  sp. 

2.  Monoirypa  corrugata  n.  sp. 

3.  Stropheodontahipartita  (Hall). 

4.  Orthothetes  deckerensis  n.  sp. 

5.  Chonetes  jersey ensus  Weller. 

ik  Dalmanella  posteleganiula  n.  hrji. 

7.  Rhynchonella  deckerensis  n.  sp. 

8.  Rhynchonella  agglomerata  n.  sp. 

9.  Atrypa  reticularis  (Linn.). 

10.  Reiicularia  hicostata  (Van.). 

11.  Whitfieldella?  s]>.  undet. 

12.  Undetermined  ostracodi*. 

At  Flatbrookville  the  only  Docker  Ferry  fauna  which  lias  l>een 
observed  is  that  of  the  Chonetes  jprseycnsis  zone,  above  described. 
It  is  possible  that  the  higher  faunas  might  be  detected  after  a  careful 
search,  but  the  higher  beds  are  highly  arenaceous,  with  fossils  rarely 
present  or  very  poorly  i)reserved. 

Locality  167  A. — Outside  of  tlu'  Delaware  valley  \ho  Decker  Ferry 
formation  occurs  in  the  Green  Pond  mountain  region,  where  it  over- 
lies the  red,  arenaceous,  Longwood  shales.  In  this  region  its  thickness 
does  not  exceed  forty  or  fifty  feet.  At  the  jwriod  of  its  deposition 
the  formation  was  probably  continuous  across  the  interval  betvvo(^n 
the  Delaware  valley  and  the  Green  Pond  region,  thinning  out  to  the 
east,  having  since  Ixvn  removed  by  erosion.  The  most  fossiliferous 
locality  in  the  Decker  Ferry  formation  of  the  Green  Pond  region 
is  on  the  Cobb  prop<»rty,  one  and  one-half  miles  south  of  Xewfound- 
land.  and  the  following  species  linvo  been  identified  from  there: 
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1.  Favosiies  corrugatus  n.  sp. 

2.  Monotrypa  corrugata  n.  sp. 

3.  Choneies  jerseyensis  Weller. 
/         4.  Orthis  flabeUites  Foersto. 

^         5.  Rhynchonella  deckerensis  n.  sp. 

6.  Rhynchonella  agglomcrata  n.  sp. 

7.  A  try  pa  reticularis  (LhiR.). 

8.  Dalmanites  aspinosa  n.  sp. 

Locality  187  A. — A  second  locality  in  the  Green  Pond  region  which 
has  furnished  fossils  from  the  Decker  Ferr}*  formation  is  in  an 
abandoned  quarry  at  Upper  Longwood,  and  the  following  species 
have  been  identified: 

1.  Monotrypa  corrugata  n.  sj). 

2.  Strophcodonta  bipartita  (Hall). 

3.  Chonetes  jerseyensis  Weller. 

4.  Orthis  flabeUites  Foerste. 

5.  Rhynchonella  deckerensis  n.  sp. 

6.  Rhynchonella  agglomcrata  n.  sp. 

7.  Atry pa  reticularis  (Linn.). 

The  faunas  at  both  of  these  Green  Pond  localities  are  typical  of  the 
lower  or  Chonetes  jerseyensis  zone  of  the  Decker  Ferry  formation^ 
and  the  higher  faunas  have  not  been  anywhere  detected  in  the  region. 
The  only  species  of  the  fauna  in  the  Green  Pond  r^on  which  does 
not  occur  in  the  Chonetes  jerseyensis  zone  of  the  Delaware  valley  is 
Orthis  flabeUites,  which,  in  the  latter  region,  has  been  found  only 
in  the  red  limestone  bed  associated  with  the  Ptilodictya  frondosa 
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9.  Escharopora  siluriana  n.  sp. 

10.  Pholidops  ovata  Hall. 

11.  Siropheodonta  bipartita  (Hall). 

12.  Leptcena  rhomboidalis  (Wilck.). 

13.  Orthothetes  interstriattis  (Hall). 

14.  Orthothetes  deckerensis  ii.  sp. 

15.  Chonetes  jerseyensis  Woller. 

16.  Orthis  flahellites  Foersto. 

!7.  Dalmanella  postelegantida  n.  sp. 

18.  Rhipidomella  preoilata  n.  sp. 

19.  Pentamerus  circularis  n.  sp. 

20.  Rhynchonella  decherensis  n.  sp. 

21.  Rhynchonella  agglomerata  n.  sp. 

22.  Wilsonia  glohosa  n.  sp. 

23.  Atrypa  reticularis  (Linn.). 

24.  Atrypa?  lamellata  Hall. 

25.  Spirifer  vanuxemi  var.  minor  n.  var. 
2i6.  Cyriina  magnapli<:ata  n.  sp. 

27.  Reticularia  bicostata  (Van.). 

28.  Rhynchospira  formosa  Hall. 

29.  Whitfieldella  nucleolata  (Hall). 

30.  Edmondia  decherensis  n.  sp. 

31.  Pterinea  emacerata  (Con.). 

32.  Pteronites?  subplana  (Hall). 

33.  Ptychopteria?  subqnadrata  n.  sp. 

34.  Actinopteria  retictdata  n.  sp. 

35.  Mytilarca  obliqua  n.  sp. 

36.  Proetus  pachydermatvs  Barrett. 

37.  Proetus  depressus  n.  sp. 

38.  Proetus  spinosus  n.  s]\ 

39.  Calymene  camerata  Con. 

40.  Dalmanites  aspinosa  n.  sp. 

41.  Leper ditia  altoides  n.  sp. 

42.  Beyrichia  sussexensis  n.  sj). 

43.  Beyrichia  barretti  n.  sp. 

44.  Beyrichia  perinflata  n.  sp. 

45.  Beyrichia  jerseyensis  n.  sp. 

46.  Beyrichia  nenrpassi  n.  sp. 
4T.  Beyrichia  decherensis  n.  sp. 
48.  Bythocypris  nearpassi  n.  sp. 
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Of  thiis  list  of  forty-eight  specie*^,  twenty -nine  are  desc-ribed  for  the 
fiTNt  timo  in  tlR*  present  report,  and  tliree  of  those  previously  described 
^-pfpfnfphtflluni  iniegum*'nlum  Barn,  Chonetes  jersey ensis  Weller 
ftjid  i^roetuM  pachyderfuaiuA  Rarr. — eame  originally  from  iJie  Decker 
Ferry  fauna  of  New  Jeraoy,  and  have  not  been  reported  elsewliere- 
This  leaves  hut  sixteen  i^pecies  in  the  fauna  which  may  be  used  for 
dirtH't  comparison  with  other  faunas.  Of  thesi?  sixU^n  species,  six^ — 
Pn^maiophyllum  in^qitaiis  (Hall),  Siropheodonta  hipartiia  (Hall), 
(^rfhoihetett  ittierslriahtft{  Hall),  Alnjpaf  lameHatu  llkili,  Whit  field  eUa 
tuu:holaia  (Hall)  and  Cali/mene  camerata  Con. — were  origiually 
rlericrihed  from  the  Coralline  limestone  of  Eaistern  New  York,  and 
are  characteris^tie  of  the  fauna  of  that  formation.  Among  these  s^x 
t^peeies  are  to  l>e  found  i^onie  of  the  most  characteristic  titHK^iei*  of 
the  Deeker  Ferry  faima  of  New  J(?n*cy,  Five  of  the  sixteen  speeieis 
— Favo^ntes  pt/rifonniH  (Hnll),  Ovthis  fiaheUUes  Foerste,  Rf'tieulafki 
bicostala  (V^an,),  Fiennm  emacemia  (Con.)  and  PieroHitem  ^nbpiana 
(Hall) — have  been  deseril>et1  from  the  Xia|:!:aran  faunaa  of  tin*  in- 
terior of  the  continent,  hut  of  thesis  the  two  pck^cyp^jd??  an?,  jXTliaps, 
somewhat  doubtfuU  and  the  identiliealion  of  Oriki^  flabeUites  in  not 
entirely  satisfaetory.  Reticularia  bkosinia  has  only  l^een  R<*orded 
from  the  cxtiieme  eastern  extension  of  the  Niagaran  strata,  in  Oneida 
t^nnty.  New  York,  and  the  l)edB  of  the  Coralline  limestone  arc  known 
t^  extend  as  far  west  as  Herkimer  county,  which  is  adjacent  to  Oneidn 
c*ounty  on  the  ejist,  and  it  is  [)0t5.^ible  that  ean^ful  field  work  would 
sht>w  the  sjK*eiefi  to  Ix*  really  a  member  of  the  Coralline  fauna  and 
not  of  the  typical  Niagaran  fauna ;  at  any  rate,  the  t^pocie^  is  not- 
one  of  the  t}^ical  Niagamn  sp<?eieis  of  the  interior  of  the  continent* 
Th e  I d en ti fi cat i on  o f  Fn v ois^it e.^  py t  i fo rm h  is  e n t i re  1  y  sat i s factory ,  u n d 
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and  it  is  believed  that  the  beds  containing  the  upper  faunal  zone  of 
the  formation^  characterized  by  Atrypa?  lamellata,  may  be  definitely 
correlated  with  the  Coralline  limestone  of  New  York,  and  that  the 
entire  Decker  Ferry  formation  is  the  southern  extension  of  that 
formation.  The  coralline  age  of  these  beds  was  first  recognized  hy 
Dr.  S.  T.  Barrett,*  a  local  geologist  of  Port  Jervis,  and  to  him  credit 
is  dufe  for  the  first  announcement  of  the  presence  of  strata  in  tho 
New  Jersey  section  referable  to  the  Coralline  limestone  of  Eastern 
New  York. 

Among  the  species  which  are  unknown  except  in  the  Decker  Ferry 
fauna  we  find  fonns  more  or  less  closely  allied  to  Western  Niagaran 
and  to  Helderbergian  species,  but  there  seem  to  \ye  sufficient  diflPer- 
enees  in  all  cases  to  constitute  distinct  species.  Among  the  ortliids, 
both  Dalmanella  posieleganiula  and  Rhipidoniella  preoblata  an*  in- 
^rmediate  in  their  characters  between  Niagaran  and  Helderbergian 
species.  Rhynchonella  deckerensis  and  Rhynchonella  agglomerata  arc- 
both  probably  ancestral  to  Helderbergian  species.  Wilsonia  globosa 
is  of  a  Silurian  type,  the  similar  rhynchonelloids  of  the  Helderbergian 
faunas  being  members  of  the  genus  Uncinulus.  Tlie  small  variety  of 
Spirifer  vanuxemi,  called  var.  minor,  is  closely  allieil  to  the  typical 
form  of  the  species,  which  is  one  of  the  most  characteristic  Manliiu* 
limestone  species. 

In  his  original  description  of  the  fauna  of  the  Coralline  limeetonc, 
Hallf  considered  these  beds  in  Eastern  New  York  to  be  the  eastward 
extension  of  the  Niagaran  strata  in  the  western  portion  of  the  Stato. 
l^he  great  dissimilarity  between  the  Coralline  or  Decker  Ferry  fauna,, 
however,  and  that  of  the  Niagaran  formations  further  west  indicates 
that  the  strata  containing  the  two  fauna,s  were  deposited  in  two  dis- 
tinct basins  of  se<limentation,  which  were  either  entirely  separated 
from  each  other  by  a  land  barrier  or  their  ronncM'tion  wa,^  very  slight 
or  indirect.  The  great  interior  epicontinental  si'a  of  Niagaran  time 
is  believed  to  have  had  its  connection  witli  the  oceanic  waters  by  a 
northern  passage  through  the  Hudson  bay.J  The  Decker  Ferry  fauna 
lived  in  a  sea  which  has  been  called  the  Ouml)erland  basin  by  Til  rich 
and  Schuchert,§  which  occupied  a  rather  long  and  narrow  area  iu 
the  Appalachian  region  and  had  its  oceanic  connection  with  the  At- 

»  Aim.N.  Y.  Acad.  Sci.,  vol.  I ,  pp.  121-124  (1878) ;  Am.  Jour.  8ci.  (3),  vol.  XV.,. 
pp.  870^72  (1878). 
tPkl  N.Y.,vol.II.,p.321. 
J  J<mr  Geol.,  voL  VI.,  pp.  692-703. 
{  Bep.  N.  Y.  SUte  Pal.  for  1901,  p.  649. 
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lantic  in  the  neighborhood  of  Chesapeake  bay.  Although  deposited  in 
an  entirely  distinct  basin,  the  Decker  Ferry  formation,  as  well  as  the 
subjacent  beds  down  to  the  Medina  formation,  were  probably  con- 
temporaneous with  some  portion  or  the  whole  of  the  Niagaran  for- 
mations of  the  interior. 

The  incursion  of  faunas  from  the  exterior  into  the  Cumberland 
^)asin  culminated  with  the  Helderbergian  faunas,  and  for  that  reason 
X'lrich  and  Schuchert*  have  spoken  of  that  chapter  in  the  faunal 
history  of  North  America,  covering  the  historj'  of  the  life  of  the 
( Himberland  basin,  as  the  Helderl)ergian  invasion.  The  earliest  faunal 
evidence  of  this  invasion  in  New  Jersey  is  to  be  found  in  the  Decker 
J^rry  formation, 'but  further  south,  according  to  Ulrich  and  Schuohert, 
there  are  faunas  belonging  to  this  invasion  older  than  the  Decker 
Ferry  of  New  Jersey. 

The  Decker  Ferry  fauna  is  allied  to  the  Silurian  faunas  of  the 
Atlantic  province,  which  extends  along  the  Atlantic  border  in  New 
England  and  Eastern  Canada,  but  sufficiently  detailed  study  of  these 
eastern  Silurian  faunas  for  detailed  comparison  with  other  faunas 
has  never  been  made. 

RONDOUT   FORMATION. 

In  the  Nearpass  section  the  thirty-nine  feet  of  strata  lying  above 
the  Decker  Ferry  formation  are  referred  to  the  Rondout  formation. 
The  beds  consist  of  more  or  less  earthy  shales  and  limestones,  which 
are  usually  sparsely  fossiliferous,  although  in  some  beds  ostracode 
crustaceans  belonging  to  the  genus  Leperditia  are  abundant  But  a 
.single  specimen  of  a  brachiopod  has  been  found  in  these  beds  in  New 
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2  A**.  Thin-bedded,  calcareous  shale.  5  ft.  3  in, 

1.  Leper ditia  alia  (Con.)  ? 
2  A**.  Earthy  limestone,  weathering  to  a  buff  color.    The 

"Peth  stone^*  of  Professor  Cook^s  report.  5  ft, 

1.  Undetermined  foraminifera  or  ostraoodes. 
2  A^.  Tliin-bedded,  crumpled  shale,  with  some  bands  of 

denser  limestone.  15  ft, 

1.  Leperditia  alta  (Con.). 
This  formation  occurs  at  various  localities  throughout  the  entire 
length  of  the  Wallpack  ridge  in  New  Jersey,  but  it  is  usually  covered 
in  the  sections,  and  no  detailed  study  of  it  has  been  made,  except  at 
the  Nearpass  quarry'. 

The  original  definition  of  the  Rondout  formation  by  Clark  and 
Schuchert*  is  not  entirely  satisfactory.  At  Rondout,  New  York, 
where  the  typical  section  of  the  formation  occurs,  there  are  two 
cement  beds  quarried  or  mined,  which  are  separated  by  a  series  of 
strata  which  do  not  possess  the  necessary  properties  for  the  manu- 
facture of  cement  Clark  and  Schuchert  seem  to  have  included  this 
entire  series  of  strata — the  lower  cement  bed,  the  intermediate  bed* 
and  the  upper  cement  bed — in  their  Rondout  formation.  The  inter- 
mediate beds  are  not  abundantly  fossiliferous,  but  a  careful  search 
during  a  short  visit  to  the  locality  brought  to  light  several  species, 
all  of  which  are  characteristic  of  the  Decker  Ferry  fauna  of  New 
Jersey,  and  it  is  believed  that  the  strata  separating  the  two  commit 
beds  at  Rondout  are  to  be  considered  as  an  extension  of  the  Coralline 
limestone  of  New  York  and  of  the  Decker  Ferry  formation  of  New 
Jersey.  In  this  ease  the  lower  cement  bed  at  Rondout  may  be 
directly  correlated  with  the  Bossardville  limestone  of  New  Jersey, 
which  leaves  only  the  upper  cement  bed  to  be  included  under  the 
name  Rondout  formation,  and  it  is  in  this  restricted  sense  that  the 
name  of  the  formation  is  used  in  the  New  Jersey  section.  The  beds 
lying  between  the  Decker  Ferry  formation  below  and  the  Manlius^ 
limestone  above  are  believed  to  be  the  southern  extension  of  the  upper 
cement  bed  at  Rondout.  In  its  southern  extension  the  cement  bed 
proper  has  become  reduced  in  thickness,  so  that  in  the  Nearpass  sec- 
tion it  is  represented  only  by  bed  2  A^%  which  was  described  by  Pro- 
fessor Cookf  as  the  "Peth  stone,'^  but  with  the  thinning  of  the  cement 
bed  proper,  to  the  south,  the  associated  shales  and  limestones  have 
become  increased  in  thickness. 


*Sd.  N.  a,  ToL  X.,  No.  259,  pp.  874-878,  and  Am.  GeoL,  vol.  XXV.,  p.  11^ 
tG€oLN.J.,1868,p.l69. 
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The  fauna  of  the  Bondout  formation,  made  up  almost  exclushrely 
of  members  of  the  genus  Leperditia,  is  a  peculiar  one,  and  must  indi- 
cate some  peculiar  conditions  of  environment,  but  what  these  oondi- 
tioDs  may  have  been  we  do  not  know. 

MANLIUS   LIMESTONE. 

The  Manlius,  or  "Tentaculite,^*  limestone  of  the  older  New  York 
reports  is  a  somewhat  thinly-bedded,  knotty,  dark  blue  or  almost 
black  limestone.  It  is  the  bed  which  constitutes  the  quarry  stone, 
and  its  outcrop  may  be  traced  throughout  the  entire  length  of  the 
Wallpack  ridge  in  New  Jersey  by  the  line  of  active  or  abandoned 
quarries  and  lime-kilns,  its  upper  portion  being  the  only  limestone 
which  is  extensively  used  in  this  portion  of  the  State  for  the  manu- 
facture of  lime.  The  total  thickness  of  beds  in  the  Nearpass  section 
referable  to  the  formation  is  thirty-four  feet  and  eight  inches. 

The  fauna  of  the  Manlius  limestone  is  not  a  large  one.  Ostracodos 
^till  persist,  but  associated  with  them  in  some  beds  are  several  species 
and  many  individuals  of  brachiopods,  with  some  gastropods  and 
]M»lecypods  and  an  occasional  cephalopod.  Specimens  of  Tentaculites, 
wliich  are  so  abundant  in  this  formation  at  some  localities  in  New 
York  State,  and  which  gave  rise  to  the  older  name  of  the  formation, 
are  among  the  rarest  members  of  the  fauna  in  New  Jersey.  Ohe 
of  the  most  characteristic  species  of  the  fauna,  although  it  has  not 
)x^n  noticed  in  the  lowest  beds,  is  Spirifer  vanuxemi,  and  the  life 
zone  represented  by  the  Manlius  limestone  may  be  called  the  Spirifer 
vanuxemi  zone. 
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^2  A".  Hard,  bluish-black  limestone,  similar  to  2  A*^  1  ft.  G  in. 

1.  Leperditia  alia  (Con.). 

^  A**.  Hard,  bluish-black,    semi-crystalline    limestone, 

with  many  fossils.  o  ft. 

1:  Stropheodonta  varistriata  (Con.). 

2.  Spirifer  vanuxemi  Hall. 

3.  Megamhonia  aviculoidea  Hall. 

4.  Holopea  antiqua  (Van.). 

5.  Tentaculites  gyracanthus  (Eaton). 

6.  Undetermined  cephalopo<l. 
•  7.  LeperdiUu  alia  (Con.). 

8.  Beyrichia  kummeli  n.  sp. 
2  A^.  Hard,  nearly  black  limestone,  with  bands  of  fos- 
sils. 9  ft.  8  in. 

1.  Stropheodonta  varistriata  (Con.). 

2.  Centroiullaf  hipHcata  n.  sp. 

3.  Spirifer  vanuxemi  Hall. 

4.  Undetermined  pclecypod. 

5.  Beyrichia  smoclci  n.  sp. 

S  A**.  Hard,  fine-grained,  knotty,  blue  limestone,  with 

some  bands  of  fossils.  1"^  ft 

1.  Stropheodonta  varistriata  (Con.). 

2.  Rhynchonella  sp.  undet. 

3.  Centronella?  hiplicata  n.  sp. 

4.  Spirifer  vanaixemi  Hall. 

5.  Undetermined  gastropod. 

6.  Orthoceras  sp.  undet. 

7.  Beyrichia  montigiieiisis  n.  sp. 

No  collections  of  fossils  have  been  made  from  the  Manlius  lime- 
stone at  other  localities,  but  the  same  species,  especially  Spirifer 
vanuxemi,  Stropheodonta  varistnata  and  Leperditia  alta,  have  fre- 
quently been  observed  elsewhere.  In  a  former  preliminary  report  on 
the  faunas  of  the  Wall  pack  ridge*  the  Manlius  limestone  was  asso- 
ciated with  the  superjacent  Helderbergian  formations  rather  than 
with  the  subjacent  formations,  but  the  transition  from  the  Rondout 
to  the  Manlius  is  so  gradual,  both  stratigraphically  and  faunally,  that 
it  has  proved  to  be  difficult  to  draw  a  sharp  dividinp-  line  at  this 
horizon. 


*  Ann.  Bep.  N.  J.  Sute  Geol.  for  1899. 
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The  conditions  which  obtained  in  the  region  under  discussion  dur- 
ing the  time  of  deposition  of  the  Rondout  formation  were  peculiar,, 
as  is  shown  by  the  almost  entire  absence  of  all  organisms  except 
ostracodes  belonging  to  the  genus  Leperditid.  In  the  earlier  report 
it  was  suggested  that  these  ostracode  faunas  in  some  way  represented 
the  Eurypterus  fauna  of  the  "waterline"  formation  of  Western  New 
York,  but  it  now  seems  clear  that  the  New  Jersey  formations  of  this 
]>eriod  were  deposited  in  a  distinct  basin,  which  probably  had  no 
direct  connection  with  the  contemporaneous  interior  sea.  It  is  pos- 
sible that  these  Leperditia  faunas  lived  under  non-marine,  perhaps 
brackish  water  conditions,  as  was  formerly  suggested,  although  these 
conditions  may  have  been  more  or  less  local,  and  may  not  have  existed 
throughout  the  entire  Cumberland  basin.  At  any  rate,  in  that  portion 
of  the  Cumberland  basin  which  is  now  included  in  New  Jersey,  the 
conditions  were  not  favorable  during  Rondout  time  for  the  existence 
of  the  typical  marine  faunas  of  the  period,  with  an  abundance  of 
brachiopods,  trilobites,  &c.  Brachiopods  did  exist,  however,  in  this- 
portion  of  the  Cumberland  basin  at  this  time,  though  rarely,  as  is 
shown  by  the  presence  of  Hyattella?  lamellosa. 

In  the  lower  beds  of  the  Manlius  limestone  there  is  evidence  of 
environmental  conditions  similar  to  those  of  the  Rondout.  Leperditia 
still  remains  the  most  common  form  of  life,  but  associated  with  this 
ostracode  are  other  organisms,  especially  stromatoporoids,  and  an  occa- 
sional pelecypod.    In  the  middle  portion  of  the  formation  Leperditia 


CHAPTER  V. 

FORMATIONS  OF  DEVONIAN  AGE. 

COEYMANS   LIMESTONE. 

The  Helderbergian  faunas  in  New  Jersey  do  not  differ  essentially 
from  thoee  in  New  York.  The  same  fannal  zones  are  reeognized,  and 
nearly  all  of  the  species  identified  are  New  York  forms,  which  are 
in  no  way  different  from  specimens  occurring  in  the  typical  Helder- 
bergian localities. 

The  Coeymans  limestone  is  the  first  of  the  Helderbergian  forma- 
tions, and  in  the  Nearpass  section  it  has  an  estimated  thickness  of 
forty  feet,  though  only  the  lowermost  beds  are  actually  exposed.  It 
lies  upon  the  Manlius  limestone,  in  the  top  of  the  Nearpass  blufif, 
differing  from  the  subjacent  formation  in  its  coarser  and  more  crystal- 
line texture 'and  in  its  lighter  color.  Frequently  more  or  less  chert 
is  mingled  with  the  limestone.  The  lithologic  transition  from  the 
Manlius  to  the  Coeymans  limestone  is  not  abrupt,  but  is  accomplished 
within  a  thickness  of  a  few  feet. 

The  Coeymans  fauna  is  far  more  prolific  than  that  of  the  Manliu.s 
limestone,  and  has  an  altogether  different  composition.  The  most 
characteristic  species  of  the  fauna,  wherever  it  occurs,  is  Gypidula 
galeata,  and  the  faunal  zone  included  in  the  Coeymans  limestone  may 
be  spoken  of  as  the  Gypidula  galeaia  zone.  In  the  basal  portion  of 
the  formation  there  are  frequently  numerous  masses  of  the  coral, 
Favosites  helderhergiw,  usually  more  or  less  completely  silicified,  as- 
sociated with  masses  of  a  concentrically  laminated  stromatoporoid. 
This  coral  bed  in  the  Co(*ymans  limestone  of  New  Jersey  is  doubtless 
the  southern  extension  of  the  coralline  bed  at  the  base  of  the  same 
formation  in  New  York. 

No  complete  section  of  the  Coeymans  limestone  has  been  exposed 
in  New  Jersey,  and  usually  it  is  the  lower  portion  of  the  formation 
which  is  exposed  in  the  outcrops.  If  the  beds  could  be  studied  in 
detail  throughout  the  entire  thickness  of  the  formation  several  sub- 
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ordinate  faunal  zones  might  poesibly  Ije  detected,  but  the  exposures 
in  New  Jersey  are  nowhere  sufficiently  continuous  to  afford  such  a 
detailefl  study  as  it  has  been  jw;>siblc  to  make  with  the  lower  beds 
of  the  Nearpa&ti  section* 

Locality  BA^'. — -The  Coeymans  fauna  at  this  h>cality  wa^  collected 
from  the  basal  ten  fcot  of  the  formation  at  the  top  of  the  Koarpass 
quarry  bluff.    The  following  species  of  fossiU  have  been  identified: 

1.  Favosiies  keiderbergiw  Hall. 

2.  Stromaiopora  conceninca  Goldf. 
t,                   3.  Piihdictya  lobaia  n.  sp. 

j^      ;  4.  Lichenalia  iovia  HalL 

^  5,  Monoirypa  spkarica  (Hall), 

G.  Stropheodonta  varisirutta  (Con*). 

7,  StrophGodonta  planulatu  HalL 

8,  StrophoneUa  ptinctn life ra  ( Con. ) » 

9,  Gypidula  gahaia  (DoL), 

10*  RkynchoneUa  semiplicfda  (Con.), 
11.  RkynchoneUa  imnsrrrm  HalL 

Utu:inulus  mutabili^  {Hall). 

Atrypa  reiictt!aris  (Linn.), 

Spirif^r  cydopterus  Hall-  \ 

MeriiiteUa  ItFvis  (Van.).  ^ 

IG.  Aciinopterm  comtminis  {Hall}* 
1?,  Platyceras  sp,  undet* 
18-  Tentaculiks  ehngatus  Hall. 

19.  Proetti^  profuljemns  Hall. 

20.  Dahnanites  pknropiyx  {Green). 
Locnlilif  15  C, — -At  a  single  locality,  one  and  thrco-fourths  miles 
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6.  Fenestella  sp.  undet. 

7.  Gypidula  galeata  (Dal.)  var. 

8.  Oypidula  angulata  n.  sp. 

9.  Rhynchonella  altiplwata  Hall. 

10.  Uncinulus  pyramidaius  (Hall). 

11.  Rhynchotreta  transversa  n.  sp. 

12.  Atrypa  reticularis  (Linn.). 

13.  Spirifer  octocostatus  Hall. 

14.  Spirifer  concinnus  Hall. 

15.  Cyrtina  sp.  undet. 

16.  Rhynchospira  formosa  (Hall). 

17.  Meristella  Icevis  (Van.). 

18.  Nucleospira  ventricosa  Hall. 

19.  Rhombopteria  clathratus  n.  sp. 

20.  Actinopteria  communis  (Hall). 

21.  Bulimorpha?  lielderhergm  n.  sp. 

22.  Loxonema?  sp.  undet. 

23.  Platyceras  gibbosum  Hall. 

The  composition  of  this  fauna  is  quite  different  from  any  of  those 
which  haye  been  studied  from  the  lower  beds  of  the  Coeymans  lime- 
stone. Its  most  conspicuous  characteristics  are — first,  the  entire  ab- 
sence of  the  genera  Stropheodonta  and  Strophonella,  which  are  usually 
among  the  commonest  species  of  the  Coeymans  limestone;  and  second, 
the  increased  representation  of  the  genus  Spirifer,  which  is  usually 
rare  in  the  Coeymans  fauna.  In  this  last  character  the  fauna  ap- 
proaches that  of  the  superjacent  New  Scotland  beds,  where  the  species 
of  Spirifer  are  among  the  commonest  members  of  the  fauna.  Because 
of  the  presence  of  Gypidula,  however,  and  especially  of  a  varietal 
form  of  Oypidula  galeata,  the  strata  containing  this  fauna  are  re- 
tained in  the  Coeymans  limestone. 

Locality  37  A. — This  locality  is  in  the  hillside,  just  above  the  large 
spring,  a  little  over  one-half  mile  northeast  of  Peter's  Valley.  The 
outcrop  is  in  the  lower  portion  of  the  CoejTnans  limestone,  all  of 
the  higher  beds  being  covered  with  drift.  The  Manlius  limestone,  also, 
outcrops  at  this  locality,  a  little  lower  down  the  hillside.  The  s])ecios 
identified  from  here  are  as  follows : 

1.  Zaphrentis  sp.  undet. 

2.  Lichenalia  torta  Hall. 

3.  Stropheodonta  varistriata  (Con.). 
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4.  Strophonella  punctulifera  (Con.). 

5.  Gypidula  galeata  (Dal.). 

6.  Rhynchonella  semipUcata  (Con.). 

7.  Rhynchonella  altiplicata  Hall. 

8.  Uncinulus  mutaiilis  (H&ll). 

9.  Atrypa  reticularis  (Linn.). 

10.  Spirifer  cyclopterus  Hall. 

11.  Meristella  Icevis  (Van.). 

12.  Rhynchospira  formosa  (Hall). 

13.  Rhombopteria  clathraius  n.  sp. 

14.  Conocardium  sp.  undet. 

15.  Tentaculites  elongatus  Hall. 

16.  Dalamanites  pleuroptyx  (Green). 

17.  Beyrichia  sp  undet. 

This  fauna  is  essentially  like  that  collected  from  the  Coeymans- 
limestone  in  the  Nearpass  section,  and  is  the  normal  fauna  of  the 
Gypidula  galeata  zone. 

Locality  71  A, — This  locality  is  on  the  619-foot  hill,  three-eighths 
of  a  mile  northwest  of  Wallpack  Center.    The  limestone  at  this  point 
is  very  cherty,  and  the  following  species  have  been  recognized: 
1.  Strophonella  punctulifera  (Con.). 
3.  Leptcena  rhomboidalis  (Wilck.). 

3.  Gypidula  galeata  (Dal.). 

4.  Atrypa  reticularis  (Linn.). 

5.  Spirifer  cyclopterus  Hall. 

Locality  89  4. — The  outcrop  from  which  the  fossils  at  this  locality 
were  Becunnl  is  at  the  side  of  the  road,  one  and  one-hjilf  miles  north- 


FORMATIONS  OF  DEVONIAN  AGE.  85 

LocalUy  109  A. — Just  below  Flatbrookville  the  Coeymans  limestone 
is  well  developed,  and  in  Elmer  Garris'  pasture  fossils  occur  abund- 
antly, both  in  situ  and  in  loose  masses  of  the  limestone.  The  entire 
fauna  collected  at  this  locality  is  the  normal  Gypidvla  gdleata  fauna, 
:and  the  following  species  have  been  identified: 

1.  Stropheodonta  varistriata  (Con.). 

2.  Stropheodonta  varistriata  var.  arata  Hall. 

3.  Stropheodonta  planulata  Hall. 

4.  Stropheodonta  indenta  (Con.). 

5.  Strophonella  punctulifera  (Con.). 

6.  Orthothetes  woolworthana  (Hall). 

7.  Leptcena  rhomioidalis  (Wilck.). 

8.  Schizophoria  bisinuata  n.  sp. 

9.  Gypidula  gdleata  (Dal.). 

10.  Rhynchonella  altiplicata  Hall. 

11.  Uncinulus  mutabilis  (Hall). 

12.  Uncinulus  nucleolatus  (Hall). 

13.  Atrypa  reticularis  (Linn.). 

14.  Spirifer  cyclopterus  Hall. 

16.  Spirifer  macropleurus  (Con.). 

16.  Meristella  Icevis  (Van.). 

17.  Rhynchospira  formosa  (Hall). 

18.  lAchenalia  torta  Hall. 

19.  Fenestella  sp.  undet. 

20.  Actinopteria  communis  (Hall). 
21^  Tentaculites  elongatus  Hall. 

22.  Dalmanites  pleuroptyx  (Green). 

23.  Phacops  sp.  undet. 

Of  the  entire  fauna  enumerated  above,  all  the  species  except  one, 
Spirifer  macropleurus,  were  secured  in  situ  from  a  single  bed.  Many 
of  them  have  also  been  collected  al  the  same  locality  from  loose 
blocks  of  limestone.  A  single  specimen  of  Spirifer  macropleurus 
was  found,  and  although  not  in  situ,  it  was  associated  in  the  same 
block  of  limestone  with  Gypidula  galeata  and  other  typical  Coeymans 
limestone  species,  so  that  its  presence  in  the  Coeymans  limestone  can- 
not be  disputed.  The  specimen  does  not  essentially  differ  from  the 
New  Scotland  representatives  of  the  species,  except  in  its  somewhat 
inferior  size. 
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NEW    SCOTLAND   BEDS. 


The  formation  following  the  Coeymans  limestone  in  the  New  Jersey 
section  is  twofold.  In  its  lower  portion  there  are  twenty  feet,  more 
or  less,  of  a  very  hard,  cherty  limestone.  Aljove  this  is  a  series  of 
one  hundred  and  forty  feet,  more  or  less,  of  calcareous  shales.  The 
fauna  of  the  entire  formation,  including  both  the  cherty  limestone 
and  the  shale,  is  a  prolific  one,  and  has  much  in  common  throughout, 
it  being  especially  characterized  by  the  abundant  representation  of 
the  genus  Spirifer.  In  a  previous  preliminary  report  upon  the  Wall- 
pack  ridge*  a  hard,  cherty  limestone,  overlying  the  shales,  was  in- 
cluded in  the  New  Scotland  beds,  giving  the  entire  formation  a  three- 
fold character,  instead  of  twofold,  as  here  recognized.  Further  study 
seems  to  indicate  that  this  upper,  cherty  limestone  represents  what 
has  been  described  as  the  Becraft  limestone  of  the  New  York  sec- 
tion, although  its  fauna  is  intimately  allied  to  that  of  the  subjacent 
New  Scotland  beds.  This  faunal  similarity  is  so  great,  although  there 
are  recognizable  differences,  that  in  the  descriptive  part  of  the  present 
report  the  New  Scotland  and  Becraft  faunas  are  all  described  to- 
gether. 

Locality  2  A^°. — Nowhere  in  New  Jersey  is  there  a  continuous  sec- 
tion where  the  complete  succession  of  the  New  Scotland  beds,  with 
their  included  faunas,  can  lx»  studied  in  detail.  The  only  outcrops 
Available  for  observation  are  isolated,  and  such  exposures  of  both  the 
cherty  limestone  at  the  base  and  the  higher  shale  l>eds  are  present  in 
the  Nearpass  section.     From  the  cherty  limestone  the  Species  in  the 
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11.  Dalmanella  perelegans  (Hall). 

12.  Dalmanella  suhcarinata  (Hall). 

13.  Bilobites  varica  (Con.). 

14.  Scenidium  insigne  (Hall). 

15.  V ncinulus  pyramidatus  (Hall). 

16.  Eatonia  medialis  (Van.). 

17.  Centronella?  suhrkomhoidea  n.  ii^. 

18.  Spirifer  perlamellosus  Hall. 

19.  Spirifer  cy do pterus  Hall. 

20.  MeristeUa  Icpvis  (Van.). 

21.  Aciinopteria  sp.  iindet. 

22.  Strophostylus  gebhardi  (Con.). 

23.  Phacops  logani  Hall. 

24.  Dalamanites  pleuroptyx  (Green). 

Locality  2A^^. — The  higher  beds  of  the  upper,  shaley  member  of 
the  New  Scotland  beds  are  exposed  in  the  Nearpass  section,  but  not 
extensively.     The  following  species  of  fossils  have  been  identified: 

1.  Streptelasma  strict ujn  Hall. 

2.  Slropheodonta  heckei  Hall. 

3.  Strophonella  ptniciuHfera  (Con.). 

4.  Leptcena  rliomhoidalis  (Wilck.). 

5.  Rhipidomella  ohlata  (Hall). 

6.  Uncinulus  veUicatus  (Hall). 

7.  Eaton ia  m edia lis  ( Van . ) . 

8.  Spirifer  macro ph urns  (Con.). 

9.  Spirifer  perlamellosns  Hall. 

10.  Spirifer  cy  do  pterus  Hall. 

11.  Trematospira  multistnaia  Hall. 

12.  Nudeospira  ventricosa  Hall. 

13.  Anoplotheca  conrara  (Hall). 

14.  MeristeUa  lo'vis  (Van.). 

15.  Actinopteria  sp.  iindet. 

IC).  Tentaculites  dongatus  Hall. 

17.  Dal manites  pleuroptyx  (Green). 
The  fauna  of  the  shaley  meml)er  of  the  New  Scotland  beds  differs 
in  some  respects  from  that  of  the  lower,  cherty  limestone,  bnt  they 
have  many  characters  in  common.  The  most  notable  additions  to  the 
shale  fauna,  species  which  are  almost  always  present  in  these 
beds  in  the  State,  are  Spirifer  macro  pi  eurus, Trematospira  multistriata 
and  Anoplotheca  concava.     Another  species  which  may  be  associated 
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with  these,  but  which  hapi)ens  to  l)e  absent  from  the  fauna  at  the  lo- 
cality just  described,  is  Atrypina  imbricata.  The  presence  of  EcUorUa, 
of  many  individuals  of  Spirifer  and  some  of  the  same  species  of 
Orthid  and  Strophomcnoid  bra^hiopods  are  faunal  characteristies 
which  unite  the  two  members  of  the  New  Scotland  beds. 

Locality  8  A. — This  locality  is  one-half  mile  northeast  from  the 
first  cross-road  over  the  Walpack  ridge,  below  the  New  York  State 
line.  It  is  a  small  excavation,  which  has  been  made  in  the  shales 
of  the  New  Scotland  beds,  and  fossils  are  preserved  in  abundance^ 
the  following  species  having  been  identified : 

1.  Stropheodonta  becJcei  Hall. 

2.  Strophonella  punctulifera  (Con.). 

3.  Leptcena  rliomhoidalis  (Wilck.). 

4.  Rhipidomella  ohlata  Hall. 

5.  Eatonia  medialis  (Van.). 

6.  Spirifer  macropletirus  (Con.). 

7.  Spirifer  perlamelloms  Hall. 

8.  Spirifer  cycloptenis  Hall. 

9.  Atrypimi  imbricata  Hall. 

10.  Anoplotheca  concava  (Hall). 

11.  Meristella  Iwvis  (Van.). 

This  is  the  normal  fauna  of  the  shaley  member  of  the  New  Scotland 
beds,  characterized  esi)ecially  by  Spirifer  macropleurus. 

Locality  25  C. — One-half  mile  below  Hainesville  there  are  excellent 
exposures  of  the  New  Scotland  beds,  l)oth  the  basal,  cherty  limestone 
and  the  higher,  shaley  beds,  and  nowhere  is  there  a  better  opportu- 
nity for  the  colls?<:tion  of  fa^slls.    From  the  lower,  ch^rtv  be*].^  at  this 
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13.  Eaionia  medialis  (Van.). 

14.  Eaionia  singularis  (Van.). 

15.  Spirifer  perlamellosus  Hall. 

16.  Meristella  Icevis  (Van.). 

17.  Actinopteria  sp.  undet. 

18.  Cypricardima  sublamellosa  Hall. 

19.  Mytilarca  sp.  undet. 

20.  Strophostylus  gebhardi  (Con.). 

21.  Loxonema  attenuata  Hall. 

22.  Orthoceras  sp.  undet. 

23.  Phacops  logani  Hall. 

24.  Dalmanites  pleuroptyx  (Green). 

Locality  £5  D, — This  locality  is  near  the  last,  it  being  the  outcrop 
of  the  shaley  beds  of  the  New  Scotland  formation,  which  are  exposed 
to  the  west  of  the  cherty  limestone  outcrops.  The  following  species 
of  fossils  have  been  identified : 

1.  Stropheodonta  beckei  Hall. 

2.  Leptcena  rhomboidalis  (Wilck.). 

3.  Rhipidomella  oblata  (Hall). 

4.  Uncinulus  vellicatus  (Hall). 

5.  Eaionia  medialis  (Van.). 

6.  Eaionia  singularis  {Y an,) , 

7.  Spirifer  macropleurus  ( Con. ) . 

8.  Spirifer  cyclopierus  Hall. 

9.  Tremaiospira  muUistriata  Hall. 

10.  Airypina  imbricata  Hall. 

11.  Anoplotheca  concava  (Hall). 

12.  Meristella  Icevis  (Van.). 

Locaiiiy  52  A. — ^A  little  over  one  mile  below  Peter's  Valley,  in  the 
fiide  of  the  road  crossing  the  ridge,  an  excavation  for  road  material 
has  been  made  in  the  shaley  beds  of  the  New  Scotland  formation. 
Some  of  the  strata  at  this  locality  are  fossiliferous,  and  the  following 
fipecies  have  been  identified : 

1.  llindia  fbrosa  (Roera.). 

2.  Stropheodonta  beckei  Hall. 

3.  Strophonella  punctulifera  (Con.). 

4.  Leptcena  rhomboidalis  (Wilck.). 

5.  Orthosirophia  strophomenoides  (Hall). 

6.  Rhipidomella  oblata  (Hall). 

7.  Eaionia  medialis  (Van.). 
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8.  Spirifer  macroplcurus  (Con.). 

9.  Spirifer  perJamellosus  Hall. 

10.  Spirifer  cyclopterus  Hall. 

11.  Atrypina  imbricata  Hall. 

12.  Trematospira  multistriata  Hall. 

13.  Meristella  Icevis  (Van.). 

Locality  109  A. — Below  Flatbrookville,  in  beds  lying  above  those 
carrying  the  Gypidula  galeatus  fauna,  but  separated  from  them  by 
the  Stormville  sandstone,  which  will  be  described  later,  there  are 
calcareous,  shaley  beds  belonging  in  the  New  Scotland  formation, 
which  are  much  harder  and  tougher  than  is  usually  the  case  with 
the  shaley  member  of  this  formation.  These  beds  contain  numerous 
fossils,  and  the  following  species  have  been  identified : 

1.  Streptelasma  strictum  Hall. 

2.  Stropheodonta  beckci  Hall. 

3.  Leptcena  rhomboidalis  (Wilck.). 

4.  Oriliostropliia  strophomenoides  (Hall). 

5.  Rhipidomella  oblata  Hall. 

6.  Eatonia  medialis  (Van.). 

7.  Spirifer  macropleurus  (Con.). 

8.  Meristella  Icevis  (Van.). 

9.  Dalmanites  pleuroptyx  (Green). 

A  comparison  of  the  faunas  of  the  New  Scotland  beds  with  those 
enumerated  from  the  Coeyraans  limestone  shoy^Ts  several  essential  dif- 
ferences. In  the  Coeymans  limestone  Gypidula  galeatus  was  always 
the  mo6t  conspicuous  member  of  the  fauna,  except  at  the  very  summit 
of  the  formation.    In  the  New  Scotland  both  the  species  never  occurs. 
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STORMVILLE   SANDSTONE. 

This  formation  is  present  only  in  the  southern  half  of  the  Wallpack 
ridge  in  New  Jersey,  but,  according  to  White,*  who  named  the  for- 
mation in  Pennsylvania,  it  becomes  a  more  and  more  conspicuous 
formation  to  the  south,  and  gradually  replaces  the  more  calcareous 
and  shaley  strata  until  it  occupies  the  entire  interval  between  the 
Coeymans  limestone  and  the  Oriskany  sandstone,  becoming  con- 
tinuous  with  this  higher,  arenaceous  bed. 

In  New  Jersey  the  fonnation  makes  its  first  appearance  just  south 
of  Hainesville,  where  it  occurs  as  a  thin,  sandy  layer  at  the  top  of 
the  Coeymans  limestone.  South  of  this  locality,  for  some  distance,, 
it  is  not  a  conspicuous  formation,  it  l)eing  too  thin  a  bed  and  too 
heavily  drift  covered  to  afford  noticeable  exposures.  Below  Peter's 
Valley,  however,  it  becomes  more  strongly  developed,  and  is  frequently 
met  with.  A  good  exposure  of  it  may  be  seen  in  the  side  of  the  road 
crossing  the  Wallpack  ridge  at  Wallpack  Center.  At  one  locality  above 
Wallpack  Center  the  formation  contains  numerous  fossils,  but  they 
are  all  imperfect  casts,  and  cannot  be  identified  with  any  certainty, 
though  most  of  them  appear  to  be  identical  with  species  which  occur 
in  the  cherty  limestone,  the  basal  member  of  the  New  Scotland  beds. 
At  Flatbrookville  this  sandstone  occurs,  and  from  the  base  of  the 
formation  specimens  of  Gypidula  galeatns  were  collected,  while  beds 
lying  above  it  contain  a  fauna  characterized  by  Sjnrifer  mucropleurus, 
which  indicates  that  at  this  locality  the  Stormville  sandstone  has 
replaced  the  lower,  cherty  limestone  memlx^r  of  the  New  Scotland  l>eds. 


BECRAFT    LIMESTONE. 

In  a  preliminary  report  uiX)n  the  formations  of  the  Wallpack  ridge 
in  New  Jersey  f  a  hard,  gray,  cherty  limestone,  lying  al>ove  the  shaley 
member  of  the  New  Scotland  beds,  was  included  in  that  formation, 
being  considered  as  a  third,  or  higher,  member  of  the  New  Scotland 
beds.  Further  study  has  led  to  the  conclusion  that  this  limestone 
represents,  and  is  the  southern  continuation  of,  the  Becraft  limestone 
of  the  New  York  section.    It  is  a  ver\'  hard  and  resistant  layer,  and 


*8eo(nid  GeoL  Sarv.  Penn.,  Rep.  G.  6,  pp.  132, 183. 
tAnn.  Rep.  SUte  Geol.  N.  J.  for  1899. 
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back  of  the  Nearpass  quarry  bluff  it  forms  a  continuous  outcro-p  for 
half  a  mile  or  more,  and  is  frequently  met  with  further  south-  The 
entire  thickness  of  the  formation  has  never  been  observed,  but  it  is 
estimated  as  twenty  feet,  more  or  less. 

The  fauna  of  the  Becraft  limestone  is  closely  allied  to  that  of  the 
New  Scotland  beds,  many  species  being  common  to  the  two  forma- 
tions, although  some  forms  identified  from  one  formation  have  not 
been  observed  in  the  other.  Because  of  this  conspicuous  community 
of  species  in  these  two  formations,  their  faunas  have  not  been  sepa- 
rated in  the  descriptive  part  of  the  present  report,  but  are  all  de- 
scribed together. 

Locality  2  A^^, — The  only  locality -where  the  fossils  of  the  Becraft 
limestone  have  been  carefully  collected  is  in  the  low  ridge  back  of 
the  Nearpass  quarry  bluff.  Fossils  are  abundant  in  the  formation^ 
wherever  it  occurs,  but  they  are  always  so  firmly  imbedded  in  tie 
hard,  cherty  matrix  that  it  is  difficult  to  collect  them.  In  the  collec- 
tions made  from  the  Nearpass  section  the  following  species  have 
been  identified: 

1.  Sireptelasma  stricium  Hall. 

2.  Stropheodonta  beckei  Hall. 

3.  Stropheodonta  sp.  undet. 

4.  Strophonella  punctulifera  (Con.). 

5.  Leptcena  rhomboidalis  (Wilck.). 

6.  Rhipidomella  oblata  (Hall). 

7.  Schizophoria  multistriata  (Hall). 

8.  Vncinulus  vellicatus  (Hall). 

9.  Rhynchotrema  formosum  (Hall).? 
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of  some  species.  This  is  especially  noticeable  in  the  case  of  Leptcma 
rhamboidalis,  which  has  not  been  a  common  species  in  the  earlier 
Held€rt)ergian  faunas,  but  which,  in  the  Becraft  limestone,  becomes 
especially  abundant 

KINGSTON   BEDS. 

Lying  above  the  Becraft  limestone,  and  below  the  conspicuous 
trilobite  bed  at  the  base  of  the  Oriskany  formation,  there  is  a  series 
of  strata  which  have  nowhere  been  exposed.  They  are  probably  shaley 
beds,  which  are  easily  disintegrated,  and  become  more  or  less  deeply 
covered  with  debris.  In  the  Nearpass  section  these  beds  occupy  the 
interval  between  the  outcrops  of  the  resistant  subjacent  and  super- 
jacent beds,  in  a  shallow  depression  and  in  the  lower,  drift-covered 
portion  of  the  bluflf,  which  is  capped  by  the  "trilobite  bed.'^  The 
thickness  of  the  beds  at  this  point  is  roughly  estimated  as  about  80 
feet- 
No  fossils  have  been  collected  from  this  formation,  so  that  the 
only  basis  for  the  correlation  of  the  beds  is  their  stratigraphical  posi- 
tion, which  corresponds  with  that  of  the  Kingston  beds  of  the  New 
York  section.  In  Pennsylvania  these  same  beds  have  been  called  the 
Storm ville  shales,  by  White.* 


ORISKANY    FORMATION. 

Lying  above  the  formation  which  has  been  referred  to  the  Kings- 
ton beds  there  is  a  series  of  strata  having  an  aggregate  thickness 
estimated  at  about  170  feet.  These  beds  are,  for  the  most  part, 
siliceous  limestones,  but  at  the  summit  of  the  formation  in  the  south- 
em  half  of  the  Wallpack  ridge  in  New  Jersey  the  higher  beds  are 
replaced  by  sandstones.  With  the  southwestern  extension  of  the  for- 
mation into  Pennsylvania  the  arenaceous  facies  becomes  more  and 
more  conspicuous,  the  sandstones  replacing  lower  and  lower  beds 
until  the  entire  Oriskany  formation  is  a  sandstone  continuous  with 
the  Stormville  sandstone  or  conglomerate,  which,  in  its  turn,  replaces 
higher  and  higher  beds  in  its  southwestern  extension.! 

The  fauna  of  the  Oriskany  beds  in  New  Jersey  is  not  homogeneous 

*  Second  GeoL  Sarr.  Penn.,  Bep.  G.  6.  p  131. 
tSeoood  G«ol.  Sory.  Penn.,  Rep.  G.  6,  p.  133. 
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throughout,  and  three  well-defined  faunal  zones  may  be  recognized, 
all  of  them  being  represented  in  the  Nearpass  section.  The  lowest  of 
these  life  zones  is  especially  characterized  by  Dalmanites  dentains; 
the  second  is  characterized  by  Orbiculoidea  jervensis,  and  the  third 
by  the  great  abundance  of  Spirifer  murchisoni,  although  this  species 
also  occurs  in  both  of  the  lower  zones. 

In  the  descriptive  part  of  the  present  reporii  the  fauna  of  the 
Dalmanites  dentains  zone  has  been  treated  as  a  unit,  there  being  at 
least  a  doubt  as  to  whether  it  should  be  included  in  the  Oriskany. 
The  faunas  of  the  two  higher  zones,  on  the  other  hand,  have  been 
described  all  together,  as  it  is  believed  that  no  one  will  question  the 
Oriskany  age  of  both.  In  the  present  discussion  of  the  faunas,  how- 
ever, each  of  these  faunal  zones  will  be  treated  by  itself,  in  order 
that  its  characteristics  and  relationships  may  be  more  easily  discussed. 


The  Dalmanites  dentatus  Zone. 

Locality  ^  A^^. — In  the  Nearpass  section  the  beds  bearing  the 
Dalmanites  dentatus  fauna  form  the  crest  of  the  high  ridge  to  the 
northwest  of  the  Nearpass  quarry.  They  are  a  southern  extension  of 
the  beds  which  form  the  crest  of  the  ridge  in  New  York  State,  east 
of  Tri-States,  which  has  been  called  "the  trilobite  ridge"  by  those 
who  have  collected  in  that  region.  The  species  of  fossils  which  have 
been  identified  from  this  locality  are  as  follows: 

1.  Vermipora  serpuloides  Hall. 

2.  Orbiculoidea  ampla  (Hall). 
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16.  Meristella  princeps  Hall. 

17.  Acthiopteria  textilis  (Hall). 

18.  Megambonia  parva  n.  sp. 

19.  Megambonia?  sp.  undet. 

20.  Goniophora  sp.  undet. 

21.  Platyosioma  nearpassi  n.  sp. 

22.  Platyceras  2  sp.  undet. 

23.  Loxonema  jcrseyensi^  n.  sp. 

24.  Hyolithes  ceniennialis  Barrett. 

25.  Tentaculites  acula  Hall.  ? 

26.  Orthoceras  sp.  undet. 

27.  Homalonatus  vanuxemi  Hall. 

28.  Dalmanites  dentatus  Barrett. 

29.  Beyrichin  sp.  undet 

Localiiy  53  A. — The  beds  bearing  the  Dalmanites  dentatus  fauna 
can  be  traced  throughout  nearly  the  entire  length  of  the  Walpack 
ridge  in  New  Jersey,  but  they  are  less  easily  distinguished  toward 
the  southern  part  of  the  region.  At  Peter's  Valley,  opposite  the  resi- 
dence of  Mrs.  Coss,  the  beds  are  well  exposed  and  arc  highly  fossil- 
iferous,  the  following  species  having  been  identified  from  there: 

1.  Schizocrania  superincreta  Barrett. 

2.  PhoUdojJS  sp.  undet. 

3.  Siropheodonta  magnifica  (Hall). 

4.  Stropheodonta  sp.  undet. 

5.  Leptcena  rhomboidalis  (Wilck.). 

6.  Anoplia  nucleata  Hall. 

7.  Chonostrophia  jervensis  Schuchert. 

8.  Dalmanella  subcarinata  Hall. 

9.  Rensselo'ria  subglobosa  n.  sp. 

10.  Spirifer  murchisoni  Casti'l. 

11.  Cyrtina  rostrata  Hall. 

12.  Meristella  princeps  Hall. 

13.  Actinopterui  textilis  (Hall). 

14.  Dalmanites  dentatus  Barrett. 

15.  Leperditiaf  sp.  undet. 

Locality  71  C, — A  little  over  three-fourths  of  a  mile  southwest  of 
Wallpack  Center  the  calcareous,  trilobite  beds  are  exposed,  and  the 
following  species  have  been  collected: 

1.  Dalmanella  subcarinata  (Hall). 

2.  Rhynchotrcma  formosum  (Hall). 
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3.  Rensselceria  subglobosa  n.  sp. 

4.  Megambonia  parva  n.  sp. 

5.  Orihoceras  sp.  undet. 

6.  Homalonatus  vanuxemi  Hall. 

7.  Dalmanites  dentatus  Barrett. 

South  of  the  last-described  locality  the  trilobite  bed  has  not  been 
detected  in  situ,  although  some  of  the  species  of  the  fauna  have  been 
observed.  The  most  characteristic  species  of  the  fauna,  besides  Dal- 
manites  dentatus,  are  Rensselceria  subglobosa  and  Chonostrophia  jer^^ 
vensis,  all  three  of  these  species  having  been  originally  described  from 
this  horizon  in  New  Jersey,  and  being  known  nowhere  else  at  pres- 
ent. The  constitution  of  the  fauna  is  peculiar  and  intersting,  both 
Helderbergian  and  Oriskany  species  being  associated  in  the  same  becL 
Clarke*  has  considered  these  trilobite  beds  to  be  the  upper  portion 
of  the  Kingston  beds,  so  placing  them  below  the  Helderberg-Oriskany 
boundary  line.  The  presence  in  the  fauna,  however,  of  such  char- 
acteristic Oriskany  species  as  Orbiculoidea  ampla,  Stropheodonta  mcLg^ 
mfica,  Anoplia  nucleata,  Spirifer  murchisoni  and  Cyrtina  rostrata 
seems  to  indicate  the  Oriskany  age  of  the  fauna,  although  the  asso- 
ciation with  these  species  of  a  large  number  of  Helderbergian  forms 
emphasizes  the  low  position  of  the  fauna  in  the  Oriskany.  A  careful 
study  of  the  Helderberg  and  Oriskany  faunas  in  New  Jersey  has 
brought  out  conspicuously  the  absence  of  any  sharp  dividing  line 
between  these  two  horizons,  either  of  a  stratigraphic  or  of  a  faunal 
nature.  The  faunal  change  in  passing  from  the  Coeymans  limestone 
to  the  New  Scothind  beds  is  a  much  more  pronounced  one  than  that 
in  passing  from  the  Helderbergian  to  the  Oriskany.     This  mingling 
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The  Orbiculoidea  jervensis  Zone. 

The  total  thickness  of  the  siliceous  limestone  beds  which  bear  the 
Orbiculoidea  jervensis  fauna  are  nowhere  entirely  exposed.  The  beds, 
however,  are  probably  not  of  great  thickness,  the  estimate  being  twenty 
feet^  but  fliifi  may  be  too  great.  But  few  outcrops  have  been  observed, 
and  the  fauna  has  been  detected  only  at  intervals  from  the  New 
York  State  line  to  about  Hainesville.  Beyond  this  point  the  fauna 
is  either  not  diflEerentiated  from  the  general  Oriskany  fauna  or  the 
beds  are  so  heavily  drift  covered  as  to  escape  observation. 

Locality  ^A**. — ^The  only  exposure  of  the  Orbiculoidea  jervensis 
beds  detected  in  the  Nearpass  section  is  a  very  limited  one  on  the 
Werden  farm,  just  north  of  the  Sanford  Nearpass  place,  near  a  pri- 
Tftte  road  leading  over  the  hill  to  the  gravel  pits.  It  was  from  here 
tbat  the  type  specimens  of  Orbiculoidea  jervensis  were  originally  col- 
lected by  Dr.  Barrett.  The  following  species  have  been  identified 
from  this  locality : 

1.  Orbiculoidea  jervensis  (Barrett). 

2.  Chonetes  hudsonica  Clarke. 

3.  Spirifer  murchisoni  Castel. 

4.  Beachia  suessana  (Hall). 

Locality  7  A, — An  outcrop  of  this  zone  occurs  in  the  first  cross-road 
over  the  Wallpack  ridge,  south  of  the  New  York  State  line,  about 
tliree  miles  from  the  line.  The  following  species  have  been  recognized 
from  this  point: 

1.  Orbiculoidea  jervensis  (Barrett). 

2.  Chonetes  hudsonica  Clarke. 

3.  Spirifer  murchisoni  Castel. 

4.  Actinopteria  sp.  undet. 

Locality  6  A, — ^By  far  the  best  locality  obson^ed  for  collecting  the 
fossils  of  the  Orbiculoidea  jervensis  zone  is  along  the  edge  of  the 
woods  just  south  of  the  second  wagon  road  crossing  the  Wallpack 
ridge,  about  five  miles  from  the  New  York  State  line.  From  this 
locality  the  following  species  have  been  identified : 

1.  Trachypora  oriskania  n.  sp. 

2.  Fenestella?  sp.  undet 

3.  Orbiculoidea  jervensis  (Barrett). 

4.  Stropheodonta  magnifica  Hall. 

5.  Orthothetes  sp.  undet. 
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6.  Chon-etes  hudsonka  Clarke. 

7.  Rhipidomella  oblata  Hall. 

8.  Anoplia  nucleata  Hall. 

9.  Spirifer  murchisoni  Castel. 

10.  Cyrtina  varia  Clarke. 

11.  Metaplasia  plicata  n.  sp. 

12.  Meristella  lata  Hall. 

13.  Rhynchonella  breviplicata  n.  sp. 
»        14.  Anoplotheca  flabeUites  (Con.). 

15.  Anoplotheca  dichotoma  (Hall). 

16.  Beachia  suessana  (Hall). 

17.  Actinopteria  insignis  Clarke. 

18.  Pterineaf  sp.  undet. 

19.  Platyostoma  desmatum  (Clarke). 

20.  Platyceras  sp.  iindet. 

21.  Orthoceras  sp.  undet 

22.  Tentaculttes  elongatus  Hall. 

23.  Dalmanitcs  sp.  undet. 

24.  Phacops  sp.  undet. 

Locality  25  E, — About  one-half  mile  southwest  of  Hainesville,  an 
outcrop  of  the  beds  tearing  the  Orhiculoidea  jervensis  fauna  has 
been  observed,  from  which  the  following  species  of  fossils  have  been 
secured: 

1.  Orhiculoidea  jervensis  (Barrett). 

2.  Stropheodonta  magnifica  Hall. 

3.  Beadiia  suessana  (Hall). 

Although  the  fauna  of  this  zone  still  contains  an  element  of  the 
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and  this  fauna  from  New  Jersey  is  close,  the  one  speeies,  Orbiculoidea 
jervensis,  which  is  pre-eminently  the  most  conspicuous  member  of 
the  fauna  in  New  Jersey,  has  not  been  recognized  by  Clarke  from 
Becraf  t  mountain. 

The  Spirifer  murchisoni  Zone. 

The  larger  proportion  of  the  Oriskany  beds  in  New  Jersey  bears 
the  fauna  which  is  chiefly  characterized  by  Spirifer  murchisoni,  a 
species  which  is  also  present  in  the  earlier  Oriskany  faunas,  but  which 
only  attains  a  conspicuous  position  in  the  fauna  of  these  higher  beds. 
The  strata  containing  this  fauna  are,  for  the  most  pari:,  siliceous  lime- 
stones, not  especially  different  from  those  which  bear  the  Orbiculoidea 
jervensis  fauna,  but  the  fauna  itself  resembles  that  of  the  arenaceous, 
Oriskany  beds  of  New  York  more  clo^ly  than  the  calcareous  facies 
of  Becraft  mountain.  In  the  southern  portion  of  the  Delaware  valley 
region  of  New  Jersey  the  upper  portion  of  these  siliceous  limestones 
is  replaced  by  sandstone,  which  does  not  essentially  differ,  in  its 
lithologic  characters,  from  the  typical  Oriskany  sandstone  of  New 
York,  and  yet,  so  far  as  has  been  observed  in  this  State,  there  is  no 
essential  chiange  in  the  fauna  of  these  sandstone  beds  from  that  of 
the  calcareous  beds  immediately  beneath.  The  fauna  differs  in  some 
respects  from  that  of  the  typical  Oriskany  sandstone  of  New  York, 
one  of  ihe  most  conspicuous  differences  being  in  the  rarity  of  Spirifer 
arenosus,  which,  in  New  York,  is  abundantly  -represented  in  the 
Oriskany  sandstone.  In  these  New  Jersey  beds  fragments  of  trilo- 
bites  may  usually  be  detected,  as  well  as  an  occasional  coraJ,  these 
being  fossils  which  are  among  the  rarest  forms  in  the  New  York 
Oriskany  sandstone. 

Locaiiiy  3  A. — In  the  Nearpass  section  the  beds  bearing  the  Spirifer 
murchisoni  fauna  may  be  best  studied  on  the  ^Verden  farm,  north  of 
the  Sanford  Nearpass  place.  The  ]x?ds  at  this  locality  are  a  north- 
ward extension  of  2  A^**,  which  is  too  much  drift  covered  to  offer  an 
opportunity  for  making  collections.  The  following  species  have  lx\^n 
identified : 

1.  Stropheodonta  magnifica  Hall. 

2.  Camarotcechia  harrandii  (Hall). 

3.  Eatonia  peculiaris  (Con.). 

4.  Spirifer  murchisoni  Castel. 
6.  Cyrtina  varia  Clarke. 
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6.  Metaplasia  plicata  n.  sp. 

7.  Anoplotheca  fldbelliies  (Con.). 

8.  Meristella  lata  (Hall). 

9.  Actinopteria  textilis  var.  arenaria  (Hall). 
.10.  Platyostoma  ventricosa  Con. 

11.  Tentacvlites  elongatus  Hall. 

12.  Dalmanites  sp.  undet. 

Locality  16  D, — In  the  roadside,  a  little  less  than  one  mile  souHi 
of  Brick  House,  an  outcrop  of  these  siliceous  limestones  may  be  seen* 
Fossils  are  not  abundant,  only  the  two  following  species  having  been 
recognized: 

1.  Spirifer  murchisoni  Castel. 
*   2.  Actinopteria  sp.  undet 
Locality  25  F. — From  a  locality  one  and  one-half  miles  directly 
north  of  Layton  the  following  species  were  collected : 

1.  Chonostrophia  complanata  (Hall). 

2.  Spirifer  murchisoni  Castel. 

3.  Meristella  lata  (Hall). 

Locality  SI  A, — Three-fourths  of  a  mile  west  of  Layton,  on  the 
road  to  Dingman's,  one  of  the  best  exposures  of  these  siliceous  lime- 
stones may  be  studied.  The  beds  outcrop  along  the  roadside,  and 
they  have  been  excavated  more  or  less  in  building  the  road.  This 
is  one  of  the  best  localities  for  collecting  the  fossils  of  the  horizon^ 
and  the  following  species  have  been  recognized : 
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Tjocality  37  C. — This  locality  is  three-fourths  of  a  mile  north  of 
Peter's  Valley,  in  the  woods,  above  the  large  spring.  The  stratum 
from  which  the  fossils  were  obtained  is  a  sandstone  bed,  near  the  top 
of  the  Oriskany  formation.  The  fossils  are  not  well  preserved,  but 
the  following  species  have  been  identified: 

1.  LeptcBna  rhomboidalis  YSLT.  ventricosa  (Hall). 

2.  Spirifer  murchisoni  Castel. 

3.  Anoplotheca  fldbeUites  (Con.). 

4.  Meristella  lata  (Hall). 

Locality  53  B. — ^At  Peter's  Valley,  on  the  hill  opposite  the  residence 
of  Mrs.  Coss,  weathered  massee  of  the  siliceous,  Oriskany  limestone  are 
strewn  over  the  surface,  and  the  hill  itself  is  doubtlessly  constituted 
of  this  rock.  Some  of  these  loose  masses  are  highly  fossiliferous, 
Slid  the  following  species  have  been  identified : 

1.  Edriocrinus  sacculus  Hall. 

2.  Pholidops  ovata  Hall. 

3.  Stropheodonta  magnifica  Hall. 

4.  Leptcma  rhomhoidaiis  var.  ventricosa  (Hall). 

5.  Hipparionyx  proximus  (Van.). 

6.  Chonostrophia  complanata  (Hall). 

7.  Eatonia  peculiaris  (Con.). 

8.  Beachia  suessana  (Hall). 

9.  Spirifer  arenostis  (Con.). 

10.  Spirifer  murchisoni  C^tel. 

11.  Metaplasia  plicata  n.  sp. 

12.  Anoplotheca  flabellites  (Con.). 

13.  Meristella  lata  (Hall). 

14.  Megarnbonia  hellistriata  Hall. 

15.  Platyostoma  ventricosa  Con. 

16.  Platyceras  tortuosum  Hall. 

17.  Tentaculites  elongatvs  Hall. 

Locality  70  A. — A  shori;  distance  southwest  of  the  cross-roads,  one 
and  one-half  miles  southwest  of  Wallpack  Center,  the  following  species 
were  collected  from  these  siliceous  limestone  beds  of  the  Oriskany; 

1.  Pholidops  arenaria  Hall. 

2.  Anoplotheca  flabellites  (Con.). 

3.  Actinopteria  textilis  var.  arenaria  (Hall). 

4.  Platyostoma  ventricosa  Con. 

Locality  88  A. — In  the  hillside,  about  one-half  mile  due  east  of 
Flatbrookville,  the  siliceous  limestone,  Oriskany  beds  are  exposed,  and 
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above  them  the  sandstone  faeies  of  the  formation.     From  the  cal- 
careous beds  at  this  locality  the  following  species  have  been  identified: 

1.  Favosites  sp.  undet. 

2.  Bryozoa  several  undet.  sp. 

3.  PhoUdops  ovata  Hall. 

4.  Stropheodonta  magnifica  Hall. 

5.  Eatonia  pecuUaris  (Con.). 

6.  Spirifer  murchisoni  Castel. 

7.  Metaplasia  plicata  n.  sp. 

8.  Anoplotheca  flabellites  (Con.). 

9.  Platyostoma  ventricosa  Con. 

10.  Tentaculites  elongatus  Hall. 

11.  Dalmanites  sp.  undet. 


ESOPUS   GRIT. 

This  is  one  of  the  most  persistent  formations  in  the  Delaware  valley 
region  of  New  Jersey,  and  fonns  the  crest  of  the  Wallpack  ridge 
throughout  the  greater  part  of  its  extent  in  the  State.  It  is  a  nearly 
black,  gritty,  resistant  rock,  in  which  cleavage  is  frequently  developed 
to  a  high  degree.  Usually  it  is  difficult  to  distinguish  the  bedding 
planes,  because  of  the  slaty  cleavage,  but  when  they  can  be  recog- 
nized, the  fucoid  "candagalli"  markings  are  often  more  or  less  clearly 
to  be  seen.  Aside  from  these  indefinite,  supposed  fucoid  or  sea-weed 
markings,  fossils  arc  exceedingly  rare  in  the  whole  formation.  A 
single,  imperfect  specimen  of  an  inarticulate  braehiopod.  prohabh 
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ONONDAGA   LIMESTONE. 

The  Onondaga  (Corniferous)  limestone  proper  is  restricted  to  the 
Delaware  valley  region  of  New  Jersey,  although  beds  of  similar  age 
are  represented  in  the  Green  Pond  region.  The  formation  lies  above 
the  Esopus  grit,  and  covers  the  greater  portion  of  the  northwestern 
slope  of  the  Wallpack  ridge.  Towards  its  base  the  formation  is  some- 
what shaley,  and  there  is  apparently  a  rather  gradual  transition  from 
the  subjacent  Esopus  grit  to  the  Onondaga  limestone.  The  limestone 
is  a  hard,  regularly-bedded  rock,  the  beds  ranging  in  thickness  from 
three  inches  to  a  foot.  Some  of  them  contain  large  quantities  of 
chert,  which  give  to  their  weathered  surfaces  an  extremely  rough 
and  jagged  appearance.  Fossils  are  not  abundant  in  this  formation, 
and  those  that  are  present  are  usually  too  firmly  imbedded  in  the 
matrix  to  be  satisfactorily  studied. 

Locality  2  B. — Along  the  river  road,  about  two  and  one-half  miles 
below  Tri-States,  New  York,  there  are  several  outcropping  ledges  of 
this  formation,  from  which  the  following  species  of  fossils  were 
collected: 

1.  Stroplieodonta  per plaim  (Con,). 

2.  Atrypa  reticulans  (Linn.). 

3.  Loxonema  sp.  undet. 

Locality  37  D. — In  a  field  about  three-fourths  of  a  mile  northwest 
of  Peters  Valley  there  are  good  exposures  of  the  Onondaga  limestone, 
in  which  some  fossils  are  present.  Most  of  these  are  corals,  too  firmly 
imbedded  in  the  matrix  to  be  collected,  and  some  crinoid  columns; 
th6  only  species  of  brachiopod  observed  was  Lcptcena  rhomboidalis. 

Locality  52  A. — One  of  the  best  fossil  localities  which  has  been 
observed  in  the  Onondaga  limestone  of  New  Jersey  is  at  the  side  of 
the  river  road,  one  and  one-half  miles  southwest  of  Peter's  Valley. 
The  following  species  have  been  identified  from  there: 

1.  Fenestella?  sp.  undet. 

2.  Stropheodotita  perplana  (Con.). 

3.  Chonetes  arcuatus  Hall. 

4.  RhipidomeUa  ranuxemi  (Hall). 

5.  Atrypa  retkularis  (Linn.). 
().  Reticularia  fimbriata  (Con.). 
7.  Anoplotheca  concara  (Hall). 
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LoccUity  10  B, — Another  locality  where  several  species  of  fossils  were 
secured  from  this  formation  is  at  the  side  of  the  river  road,  four  miles 
northeast  of  Flatbrookville.  The  follo>»ang  species  have  been  identi- 
fied from  there: 

1.  Zaphrentis  sp.  nndet. 

2.  Lingula  sp.  undet. 

3.  Leptcena  rhomhoidalis  (Wilck), 

4.  Orthotheies  pandora  (Bill.). 

5.  Rhipidomella  vanuxe mi  {HaW). 

6.  Atry pa  reticularis  (Linn.). 

7.  Spirifer  sp.  cf.  S.  varicosus  Hall. 

8.  Ancploiheca  coiicava  (Hall). 

9.  Platyceras  sp.  undet. 

Locality  89  B, — On  the  river  bank,  two  miles  northeast  of  Flat- 
brookville, the  following  species  were  collected  from  the  Onondaga 
limestone: 

1.  Orthotheies  pandora  (Bill.). 

2.  Anoplotheca  acuiiplicata  (Con.). 

Locality  88  B, — In  an  excavation  in  the  lower,  shaley  beds  of  the 
Onondaga  limestone,  one-half  mile  nori^hwest  of  Flatbrookville,  on 
the  river  road,  several  imperfect  specimens  of  Anoplotheca  acutiplicata 
were  collected. 

The  entire  recognized  fauna  of  the  Onondaga  limestone  in  New 
Jersey  is  a  small  one,  and  it  does  not  afford  sufficient  characteristics 
for  close  correlation.  There  are  none  of  the  recognized  species,  how- 
ever, which  do  not  commonly  occur  in  the  Onondaga  limestone  in 
its  more  typical  localities  in  New  York,  and  this,  toother  with  its 
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The  foBsiU  of  the  formatdon  are  never  well  preserved,  and  in  moet 
localities  tfaey  are  rarely  met  with,  only  two  localities  having  afforded 
toaterial  snflSciently  well  preserved  for  identification. 

Locality  81 B. — ^The  fossils  from  this  locality  were  collected  on  top 
of  the  ridge  west  of  the  southern  portion  of  Greenwood  lake.  They 
occur  in  the  npper  portion  of  the  formation,  and  the  following  species 
have  been  identified : 

1.  Orthothetes  pandora  (Bill). 

2.  Chonetes  arcuata  Hall. 

3.  Amphigenia  elongata  (Van.). 

4.  Spirifer  macrothyris  Hall. 

5.  Cyrtina  hamiltonensis  Hall. 

6.  Anoplotheca  acuiiplicata  (Con.). 

7.  Actinopteria  decussaia  Hall. 

Jliocaiity  H5  A. — At  Newfoundland,  about  300  j'ards  east  of  Cham- 
ber^lain^s  Hotel,  the  lower  beds  of  this  formation  outcrop  in  a  field. 
Fossils  occur  somewhat  commonly,  but,  on  account  of  the  matrix 
in.  whicli  they  are  imbedded,  it  is  exceedingly  difficult  to  make  a 
ax-^ge collection  of  them.     The  following  species  have  been  identified: 

1.  ZaphrenUs  sp.  undet. 

2.  Stropheodonta  inequiradiaia  Hall. 

3.  Schizophoria  sp.  cf.  S,  striatula  (Schl.). 

4.  Amphigenia  elongata  (Van.). 

5.  Spirifer  macrothyris  Hall. 

6.  Spirifer  sp.  undet. 

7.  Cyrtina  hamiltonensis  Hall. 

8.  Pterinea  flabella  (Con.). 

The  composition  of  the  fauna  of  the  Newfoundland  grit  at  both  of 
"ttxose  localities  is  essentially  that  of  the  Onondaga  limestone  of  the 
1^  ew  York  section.    In  a  former  preliminary  report  upon  the  Green 
^ond  mountain  region*  it  was  stated  that  the  fauna  contained  a  mix- 
ture of  Oriskany  and  Onondaga  species,  but  a  more  careful  study  of 
tVie  material  has  failed  to  establish  a  single  Oriskany  species  in  the 
^^ima.    The  specimens  formerly  identified  provisionally  as  Spirifer 
<^eno8us  and  Spirifer  murchisoni  {==  S,  arrectus)  prove  not  to  be 
theae  species.     The  presence  of  horn  corals  in  some  abundance  is 
holier  diaracter  of  the  fauna  which  tends  to  disprove  its  Oriskany 
^lationships.    Two  species  in  the  fauna,  Pterinea  flabella  and  Actinop- 

*Aiin.  Bep.  N.  J.  Sute  Geol.  for  1901,  p.  20. 
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teria  decussata,  are,  normally,  members  of  the  fauna  of  tfie  Hamilton 
beds  in  New  York.  The  deposition  of  this  formation  was,  without 
doubt,  essentially  contemporaneous  with  the  deposition  of  the  Onon- 
daga Kmestone  in  the  Delaware  valley  and  in  New  York,  it  being 
composed  of  the  arenaceous  shore  deposits,  while  the  limestone  was 
deposited  in  somewhat  deeper  water,  at  a  distance  from  the  shore  line, 
in  the  same  basin  of  sedimentation. 


MONROE   SHALES. 

This  formation,  like  the  last,  is  restricted  in  its  distribution  to 
the  Green  Pond  mountain  region.  It  consists  of  a  series  of  more  or 
less  siliceous  or  argillaceous  shales  of  a  dark  color,  which  have  been 
crushed  and  sheared  to  such  an  extent  that  the  lines  of  bedding  and 
the  organic  remains  are  frequently  obliterated.  Fossils  never  occur 
in  abundance,  and  those  which  are  found  are  almost  always  badly  dis- 
torted and  imperfectly  preserved.  The  estimated  thickness  of  the 
formation  is  from  700  to  1,000  feet. 

Locality  87  A. — This  locality  lies  one  and  one-half  miles  from  the 
southern  extremity  of  Greenwood  lake,  at  the  side  of  the  road  along 
the  west  shore  of  the  lake.    The  following  species  have  been  identified : 

1.  Orthothetcs  chemungensis  (Con.). 

2.  Chonetes  sp.  undet. 

3.  Tropidoleptus  cariimius  (Con.).? 

4.  Amboccelia  umbonaia  (Con.). 

5.  Anoplotheca  acutiplicata  (Con.).? 
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Locality  188  A, — Near  the  roadside  at  Sylvester's  Comers,  Wood- 
stock, five  and  one-half  miles  southwe^^t  of  Newfoundland,  the  follow- 
ing species  were  collected : 

1.  Fenestellaf  sp.  undet. 

2.  Choneies  sp.  undet. 

3.  CamarotcBchia  sp.  undet 

4.  Homalonotus  dekayi  (Green).? 

Although  the  entire  known  fauna  of  the  Monroe  shales,  as  indicated 
in  the  foregoing  lists,  is  not  a  large  one,  its  characteristics  are  un- 
doubtedly those  of  the  Hamilton  fauna  of  the  New  York  section. 
Tropidoleptus  carinaius  is  one  of  the  most  characteristic  Hamilton 
species,  and  its  identification  in  New  Jersey  can  be  made  without 
the  least  doubt  All  of  the  other  species  recognized  are  also  Hamilton 
forms,  with  the  exception  of  Anoplotheca  acutiplicata  and  Dalmanites 
anchiops,  which  have  been  originally  described  from  the  fauna  of 
the  Onondaga  limestone. 

BELLVALE   FLAGS. 

This  formation  is  scarcely  more  than  a  continuation  of  the  last 
The  beds  are  more  arenaceous,  but  there  is  a  gradual  gradation  from 
the  shale  beds  below  into  the  dark-colored  grits  and  flagstones.  The 
average  thickness  of  the  formation  is  about  1,800  feet 

Locality  Hi  A, — Fossils  do  not  commonly  occur  in  the  Bell  vale 
flags,  but  from  the  material  which  has  been  excavated  to  form  the 
outlet  of  the  Oak  Ridge  reservoir,  near  Newfoundland,  the  following 
species  have  been  collected : 

1.  Crinoid  stems. 

2.  Tropidoleptus  carxiiaius  ((^'on.). 

3.  Spirifer  audacnlus  (Con).? 

4.  Palceoneilo  emarginata  (Con.). 

5.  Paracyclus  elliptica  Hall.  ? 

6.  Grammy sia  sp.  undet 

7.  Cyrtonella  mitella  Hall. 

8.  Sirophostylus  sp.  undet. 

These  species  constitute  the  known  fauna  of  the  Bellvale  flags  in 
New  Jersey.  They  are  all  Hamilton  forms,  with  none  of  the  char- 
acteristic Chemung  species  of  the  New  York  faunas. 
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SKUNNEMUNK   CONGLOMERATE. 

This  conglomerate  forms  the  great  mass  of  the  Bearfort  mountain 
in  New  Jersey,  and  also  of  Bellvale  mountain,  which  is  its  northward 
continuation  in  New  York.  Skunnemunk  mountain,  Ijdng  still  fur- 
ther north  in  New  York  State,  is  another  great  mass  of  this  con- 
glomerate, and  has  given  rise  to  the  name  of  the  formation.  The 
typical  beds  of  the  formation  are  a  coarse,  purple-red,  massive  con- 
glomerate, the  pebbles  of  which  are  sometimes  six  or  seven  inches 
in  diameter.  Beds  of  red  sandstone  alternate  more  or  less  frequently 
with  the  conglomerate,  and  there  are  many  gradations  between  the 
two.  No  fossils  have  been  detected  in  the  formation,  and,  as  it  is 
the  youngest  paleozoic  formation  in  New  Jersey,  its  age  can  only  be 
determined  by  tiie  underlying  beds,  which  are  Hamilton  in  age.  It 
may  be  correlated  with  the  upper  Devonian  of  the  New  York  section, 
but  whether  it  is  the  exact  equivalent  of  the  Chemung-Catskill  can- 
not be  determined. 


PART  II. 

Descriptive  Paleontology. 
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OHAPTEE  VI. 

FAUNAS  OF  CAMBRIAN  AGE. 

The  Cambrian  faunas  of  New  Jersey  are  restricted  to  certain  layers 
^:>t  the  Hardyston  quartzite  and  the  Kittatinny  limestone.  Nowhere 
in  these  formations  are  the  fossils  abundant,  while  usually  no  traces 
of  organisms  can  be  detected,  and  those  that  have  been  found  are 
^^Iways  fragmentary.  In  the  uppermost  beds  of  the  Kittatinny  lime- 
■stone  the  Cambrian,  species  disappear,  and  are  replaced  by  a  fauna 
of  Beekmantown  (  =Calciferou8)  type,  which  is  usually  considered  as 
of  early  Ordovician  age. 

The  species  of  the  Cambrian  faunas  will  all  be  considered  together, 
.^ilthough  the  different  localities  which  have  afforded  fossils  are  doubt- 
less of  somewhat  different  horizons.    The  only  fossil  horizon  of  Cam- 
brian age  that  can  be  definitely  placed  in  relation  to  the  others  is 
"tiie  Olenellus  bearing  bed- of  tlie  Hardyston  quartzite,  which  is  always, 
"wherever  it  has  been  found,  near  the  base  of  the  sedimentar}'  series  in 
I^ew  Jersey,  and  is  at  a  lower  horizon  than  any  of  the  other  beds 
<2arrying    Cambrian   fossils.     At   this    horizon,    however,    Olenellus 
^hompsoni  is  the  only  species  which  has  been  identified,  although  the 
fragments  of  some  other  trilobites  may  be  present,  as  well  as  some 
more  or  less  indefinite  worm  burrows. 


PROTOZOA. 

FORAMINIFERA. 

Plate  I.,  Figs.  1-2. 

In  the  Cambrian  fauna  at  Newton  some  more  or  less  subglobular 
bodies,  whose  diameters  range  from  4  to  6  mm.,  have  been  observed, 
which  are  quite  plainly  organic  in  their  nature.    In  some  cases  these 
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bodies  have  a  slightly  constricted,  encircling  band,  nearer  to  one 
extremity  than  to  the  other.  It  is  diflBcult  to  determine  with  cer- 
tainty  what  these  objects  have  been,  but  they  suggest  the  shells  oi 
Foraminifera. 


MOLLUSOOIDEA. 

BRACHIOPODA. 

LINGULELLA   STONEANA   \VTlitf. 
Plate  I.,  Fig.  C. 

1882.     LinguleJla  stoneana  Whitf.,  Geol.  Wis.,  vol.  IV.,  p.  344,  pi. 

27,  figs.  6-7. 

Description, — Shell  subovate  to  subpentagonal  in  outline,  longei 
than  wide,  the  beak  rather  blunt.  The  surface  of  both  valves  marked 
by  concentric  lines  of  growth,  which  are  usually  crowded  and  mncl] 
more  conspicuous  near  the  margin,  and  also  by  fine,  sharply-elevated, 
somewhat  wavy  ridges,  which  extend  directly  across  the  shell  trans- 
versely from  margin  to  margin,  being  nearly  at  right  angles  to  tfa< 
concentric  growth  lines  at  the  margin,  and  becoming  parallel  witl 
them  along  the  medium  line  of  the  shell.  The  transverse  lines  become 
obsolete  towards  the  anterior  portion  of  the  shell,  but  posteriorly  aboul 
four  or  five  of  them  occupy  the  space  of  1  mm.    In  one  specimen,  neai 
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at  the  medium  line  of  thei  shell.  In  Whitfield^s  illustration,  however, 
the  lines  are  shown  to  pass  more  directly  across  the  shell,  as  they  da 
in  tbe  New  Jersey  specimens. 


ORTHIS   XEWTONENSIS  n.   sp. 

Plate  I.,  Figs.  3-5. 

Description. — Shell  biconvex,  subquadrangular  to  su]>elliptical  in; 
outline,  the  hinge-line  a  little  shorter  than  the  greatest  width  of  the 
shell.  Pedicle  valve  regularly  convex,  greatest  convexity  near  the 
beak  in  the  smaller  shells,  but  further  towards  the  front  in  the  larger 
individuals;  cardinal  area  of  moderate  height,  flat,  sloping  backward 
from  the  hinge-line  at  an  ajigle  of  about  45°.  Internally  the  pedicle 
valve  has  a  more  or  less  prominent,  concave,  muscular  impression, 
about  one-fourth  as  wide  as  the  shell  and  about  as  long  as  wide;  it 
is  a  little  elevated  above  the  floor  of  the  valve  and  is  bounded  laterally 
toward  the  beak  by  the  short,  dental  plates.  In  some  of  the  older 
shells  a  narrow,  mesial,  elevated  ridge  extends  forward  from  the 
anterior  margin  of  the  muscular  impression,  becoming  broader  toward 
the  front,  but  dying  out  before  reaching  the  margin  of  the  shell.  The 
brachial  valve  is  less  convex  than  tlie  ixxlicle;  it  is  depressed  along 
the  median  line  in  a  shallow,  ill-defined,  broadly-rounded  sinus,  which 
^^ceomes  more  conspicuous  as  it  approaches  the  anterior  margin.  In- 
temaJly  the  muscular  impression  is  much  smaller  than  that  of  the 
P^iele  valve ;  it  is  elevated  above  the  floor  of  the  valve  and  resembles 
the  impre^ion  of  the  other  valve,  but  is  marked  by  a  slight,  median 
^^^ge.  The  surface  of  both  valves  is  marked  by  faint,  radiating  lines, 
^liich  are  visible  on  the  internal  casts,  but  are  too  imperfectly  pre- 
®^rv€d  to  properly  exhibit  their  characters.  There  are  apparently 
^out  thirty  or  forty  costa?  upon  a  shell  of  average  size,  some  of  which 
*^  coarser,  with  two  or  three  finer  ones  between. 

The  dimensions  of  one  of  the  best-preserved  pedicle  valves  are: 
length,  7  mm. ;  width,  8  mm. ;  convexity,  2  mm. 

Remarks. — ^This  is  the  conmionest  species  in  the  fauna  at  Newton,. 

^d  occurs,  also,  at  several  other  localities.    It  is  apparently  one  of  the 

Orthidffi,  but  its  generic  position  is  not  so  easily  determined.     In 

general  form  the  shell  resembles  some  members  of  the  genus  Dai- 

^nanella  more  closely  than  any  others,  but  the  muscular  impressions 
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are  not  at  all  as  in  that  genus.  The  mnscnlar  impression  of  tte 
pedicle  valve  has  some  more  or  less  remote  resemblance  to  that  of 
members  of  the  typical  genus  Orthis,  but  the  impression  in  the  brachial 
valve  is  quite  different.  Doubtle?is  there  are  other  similar  Cambrian 
Orthids,  but  for  the  presc^nt,  until  all  the  Cambrian  brachiopods  have 
been  thoroughly  investigated,  the  species  may  be  placed  provisionally 
in  the  genus  Orlhis. 


ABTHBOPODA. 

TKILOIUTA. 

MiCRODiscus  ?  sp.  undet. 

Plate  III.,  Fig.  11. 

A  single  six»cimon,  too  inii>orfeet  for  identification  or  description, 
appears  to  belong  either  to  MicroJisnis  or  Afjnosius.  The  specimen 
is  probalily  a  head,  and  is  nciirly  semi -circular  in  outline,  lx?ing  pro- 
iwrtionatcly  much  broader  than  is  usually  the  case  with  members  of 
the  gt»nus  Af/nostus,  for  which  reason  it  is  plactKl  provisionalh'  in 
MicrocUscius. 


OLKNKLLr.S   THO^II'SOXI    (Hall). 
Plan*  II..  Kijfs.  I) -10. 
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ia  situated  about  two-fifths  the  length  of  the  glabella  from  the  an- 
terior end,  the  otfiers  being  arranged  nearly  equidistantly  from  each 
other;  the  posterior  or  occipital  furrow  is  usually  thfe  most  pro- 
iK>uiiced,  sometimes  being  almost  continuous  across  the  glabella.    The 
eye-lobes  are  level  with  the  glabella  and  are  separated  from  it  by  the 
rather  broad,  dorsal  furrow.     The  eyes  are  elongate,  narrowly  cres- 
ccntic  in  outline.  Reaching  nearly  to  the  posterior  margin  of  the  head, 
with  their  anterior  extremities  opposite  the  anterior,  lateral  lobes  of 
the  glabella.    The  cheeks  slope  away  from  the  glal)ella  and  the  eyes, 
to  the  laterial  and  anterior  margins,  with  a  gentle  convexity  at  first, 
but  becoming  slightly  concave  near  the  margin.    The  margin  bordered 
by  a  narrow,  scarcely-elevated  rim,  which  is  produced  at  the  genal 
angles  into  short,  rounded  spines.    Thorax  and  pygidium  not  seen. 

The  dimensions  of  an  average  specimen  are:  length  of  head  along 
axis,  8  mm.;  width  of  head,  13.5  nmi.  The  length  of  one  of  the 
largest  heads  observed  is  22  mm. 

Eemarks. — This  species  has  been  found  most  abundantly  in  the 
Hardyston  quartzite  near  Franklin  Furnace,  but  it  also  occurs 
in  the  same  formation,  near  Andover,  near  Oxford  Furnace 
and  at  Washington,  as  well  as  in  the  Green  Pond  region,  north- 
east of  Newfoundland.  Xo  complete  individuals  have  been  seen, 
the  portions  found  usually  Ixung  more  or  less  perfect  heads. 
^Vssociated  with  the  heads  are  the  fragments  of  thorasic  seg- 
ments, which  doubtless  belong  to  the  same  species,  but  no  pygi- 
dium or  posterior  spine  has  been  observed.  Because  of  our  lack 
of  knowledge  of  the  posterior  extremity  of  this  trilobite,  it  is  not 
possible  to  identify  it  with  a]>solute  certainty  as  0.  thompsoni,  but 
th?  characters  of  the  head  seem  to  l)e  identical  with  that  species, 
although  the  specimens  are  much  smaller,  as  a  rule,  than  the  more 
typical  representatives  of  the  species  from  Vennont. 


OLENELLUS?   sp.  undct. 

Plate  III.,  Fig.  8. 

Among  the  specimens  collected  at  Newton  is  a  single  imperfect 
free  cheek  of  a  trilobite,  with  an  exceedingly  .elongate  eye-lolxs  which 
strongly  suggests  the  genus  OleneUvs.  It  resembles  more  closely  the 
similar  cheeks  of  undoubted  Olenellus  from  the  Hardyston  quartzite 
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at  Franklin  Furnace  than  any  other  trilobite.  If  in  the  future  moi^c" 
perfect  specimens  df  this  trilobite  should  be  secured,  and  its  identity 
cation  as  Olenellus  should  Ix'  confirnied,  this  association  of  the  tm^^t 
genera,  Olenellus  and  DikcJocephalus,  in  tlio  same  fauna  would  be  i 
remarkable  occurrence. 

PTYCHOPAUIA    BLAIKI    U.  Sp. 

Plate  I.,  Figs.  10-13. 

Description. — Glabella  small,  tumid,  longer  than  wide,  tlie  sidc^^s 
subparallel,  the  front  regularly  roundcxl  and  reaching  to  the  antericD^-^ 
margin  of  the  head.    It  is  marked  by  two  pairs  of  well-defined,  laterap— ^ 
furrows,  which  divide  it  into  three  nearly  equal  parts;  the  anteriop^^ 
pair  of  furrows  are  straight  and  each  one  extends  about  one-third  th-^^ 
distance  across  the  glalx^lla;  the  second  pair  are  straight  at  first  aac:^ 
then  bend  bacln^^ard  somewhat  abruptly,  towards  the  occipital  furrow 
in  length  they  about  equal  the  anterior  pair.     The  occipital  furrow 
is  well  defined  and  is  continuous  across  the  glabella;  the  occipit 
segment  is  ratlier  broad,  \\nth  the  posterior  margin  parallel  wiiiu-^ 
the  occipital  furrow.     The  fixed  cheeks  are  only  iniix>rfectly  known, 
but  are  appirently  strongly  depressed  Inflow  the  glabella,  are  rather 
broad  behind,  btH:;oming  narrower  anteriorily,  and  are  not  continuous 
around  the  anterior  extremity  of  the  gla!x?lla.    Free  cheeks  unknown. 
Pygidium  minute,  strongly  convex,  semi-circular  in  outline;  the  axis 
highly  elevated  above  the  plura?,  occup}'ing  more  than  one-third  the 
total  width,  and  tapering  to  the  rather  sharply -rounded  posterior 
extremity,  which  reaches  to  the  posterior  margin  of  the  pygidium; 
divHltMl  into  flvr*  si'^rnt'iits  f>v  four  tnii:?iVi*rrio  fiirrr>w.s  whiih  U^^-oipe 
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PTYCHOPARIA   NEWTOXENSIS   n.  sp. 
Plate  III.,  Fig.  10. 

Description. — Glabella  tumid,  subquadrangular  in  outline,  the  lat- 
eral margins  parallel,  broadly  rounded  anteriorly,  slightly  contracted 
posteriorly  just  in  front  of  the  occipital  furrow;  marked  by  two 
pairs  of  lateral  furrows,  of  which  the  anterior  pair  is  near  the  centre 
of  the  gla])ella;  all  the  furrows  curve  backward  as  they  approach 
the  median  line  of  the  glalx^lla,  and  extend  about  one-third  of  the 
distance  across  it.  Occipital  furrow  well  defined;  occipital  segment 
with  parallel  margins,  a  little  narrower  than  the  width  of  the  glabella, 
Fixed  cheeks  broad  behind,  becoming  much  narrower  in  front.  Pal- 
pebral lobes  situated  at  about  the  middle  of  the  total  lengtih  of  the 
head.  Anterior  border  not  presented,  but  apparently  rather  broad, 
connecting  the  fixed  cheeks  around  .the  front  of  the  glabella.  Free 
cheeks,  thorax  and  pygidium  unknown. 

The  approximate  dimensions  of  the  type  specimen  are :  length,  3.5 
mm.;  width,  4.75  mm. 

PTYCHOPARIA    CALCIFERA    Walcott.  ? 
Plate  I.,  Fig.  14. 

1879.    ConocephaUtcs  calciferus  Wale,  32d  Rep.  N.  Y.  State  ^lus. 

Nat.  Hist,  p.  129. 
1886.    Ptychopana  ralcifera  Wale,  Bull.  T.  S.  Geol.  Surv.,  No.  30, 

p.  21. 

^ong  the  specimens  from  near  Blairstown  is  a  single,  fragmentary 
individual,  which  may  belong  to  Ptyclioparia  calcifera  Wale,  origi- 
^ly  described  from  the  upp<»r  Cambrian  of  Saratoga  county,  New 
York.  Nothing  is  preserved  except  the  occipital  segment  of  the  head, 
^ich  is  produced  into  a  long  spine  as  in  that  species. 
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PTYCHOPARiA?  sp.  undet. 
Plate  III.,  Fig.  13. 

A  single  specimen  from  Xewton,  which  is  diflferent  from  any  of  thu-^tf 
others  in  the  collection,  but  is  too  imperfect  for  identification,  may  l^-^ 
provisionally  referred  to  the  genus  Ptychoparia. 

The  glabella  is  subelliptical  in  outline ;  glabellar  furrows  obsolete 
occipital  furrow  well  defined;  axial  jiortion  of  occipital  segmen^^ 
narrower  than  the  width  of  the  glabella  in  front.  Fixed  cheeks  imper — 
fectly  preserved,  rather  broad  behind,  becoming  narrower  anteriorly _— 
and  passing  into  the  frontal  limb;  palpebral  lobes  small,  apparentlj^i^ 
placed  nearly  opposite  the  anterior  end  of  the  glabella.  Fixed  cheeks^ 
thorax  and  pygidium  unknown. 

The  approximate  dimensions  of  the  Specimen  are:  length,  3.^5 
mm.;  width,  5  mm. 

PTYCHOPARIA    Sp.  UUdct. 
Plate  III.,  Fig.  9. 

This  specimen  from  Newton  cannot  be  identified  with  any  of  the 
described  species  of  the  genus  Ptychoparia,  to  which  it  apparently 
belongs,  but  it  is  altogether  too  imperfectly  preserved  to  be  used  as 
the  type  of  a  new  species. 

The  approximate  dimensions  of  the  specimen  are:  length,  8.5 
mm.;  width,  13  mm. 
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rather  broad  and  shallow;  occipital  segment  produced  posteriorly  at 
the  centre,  into  a  short,  blunt  protuberance,  scarcely  to  be  called  a 
spine,  and  narrowing  towards  the  sides.  Dorsal  furrow  shallow,  but 
fairly  well  defined.  Fixed  cheeks  about  one-half  as  wide  as  the 
glabella  at  the  posterior  margin  of  the  head,  narrowing  anteriorly 
and  merging  into  the  frontal  limb.  Palpebral  lobes  small,  situated  a 
little  anterior  to  the  middle  of  the  head.  The  frontal  limb  one-fourth 
to  one-sixth  the  length  of  the  head,  cun^ed  downward  to  the  anterior 
borders,  without  any  marginal  furrow.  Free  cheeks  convex,  irregu- 
larly triangular  in  outline,  without  a  marginal  furrow  or  border,  with 
a  short,  rounded,  genal  spine.  Pygidium  sub-semi-circular  in  out- 
line, strongly  convex,  marginal  furrow  slight  or  entirely  obsolete; 
axial  lobe  occupying  nearly  one-half  the  entire  width  and  reaching 
to  the  posterior  margin,  divided  by  four  transverse  furrows,  of  which 
the  two  anterior  ones  are  much  the  stronger;  plurse  crossed  by  two 
furrows  corresponding  to  the  two  anterior  ones  of  the  axial  lobe. 

The  approximate  dimensions  of  a  large  head  are:  length,  14.5  mm. ; 
width,  24  mm. 

Remarks. — This  si>ecies  was  first  described  by  Walcott  from  near 
Saratoga  Springs,  New  York.  In  the  original  description  mention 
is  made  of  indistinct,  glalx^llar  furrows,  but  they  are  not  shown  in 
the  illustration  accompanying  the  description,  and  are  wholly  absent 
from  the  New  Jersey  specimens.  The  pygidia  associated  with  the 
New  Jersey  six?cimens  does  not  entirely  agree  with  the  description  of 
that  portion  of  the  species  as  it  occurs  at  Saratoga,  the  transverse 
furrows  heing  much  less  conspicuous.  Notwithstanding  these  dif- 
ferences, the  specific  identity  of  the  specimens  from  the  two  localities 
can  scarcely  be  questioned.  !Most  of  the  specimens  observed  are 
smaller  than  the  one  il  lustra  ted,  some  of  them  being  less  than  5  mm. 
in  length. 

SOLEXOPLEURA    JERSEYEXSIS   Wellcr. 

Plate  II.,  Figs.  1-8. 

1899.     Liostracus?  jerseyensis  Weller,  Geol.  Surv.  N.  J.,  Ann.  Rep. 
of  State  Geol.  for  1899,  p.  51,  pi.  1,  figs.  1-8. 

Description. — Glabella  large  and  prominent,  longer  than  wide,  sub- 
quadrangular  or  subelliptical  in  outline,  marked  by  two  pairs  of  faint, 
lateral  furrows,  of  which  the  anterior  pair  are  transverse  in  their 
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direction,  each  one  extending  about  one-third  the  width  of  the  glabella, 
and  are  sometimes  nearly  or  quife  obsolete;  the  posterior  pair  are 
always  present,  although  sometimes  nearly  obsolete,  arching  back- 
wards towards  the  occipital  furrow.  Occipital  segment  separated 
from  the  glabella  by  a  deep  and  rather  wide  occipital  furrow,  pro- 
duced posteriorly  in  a  broadly-triangular  spine,  which  is  slightly  at- 
tenuate towards  the  extremit}\  Fixed  cheeks  broad  behind,  somewhat 
convex,  bending  downward  to  the  lateral  margins;  the  frontal  limb 
bending  upward  and  forming  a  rather  conspicuous,  elevated  rim  in 
front.  Facial  sutures  slightly  curved  inward  anteriorly  and  bending 
outward  posteriorly  to  the  posterior  margin,  their  direction  being 
somewhat  sigmoidal.  Position  and  form  of  pelpebral  lobes  not  defi- 
nitely shown  in  the  specimens.  Pygidium  small,  much  broader  than 
long,  obtusely  subangular  at  its  posterior  extremity ;  axis  prominent 
and  strongly  convex,  consisting  of  five  segments,  with  indications  of 
a  sixth  one  posteriorly,  its  posterior  extremity  abruptly  rounded  and 
reaching  to  the  posterior  margin  of  the  pygidium ;  plura?  nearly  flat, 
with  a  slight  marginal  groove,  divided  into  five  segments. 

The  approximate  dimensions  of  the  largest  cranidium  observed  are: 
length,  6.2  mm. ;  width,  7.5  mm. 

Remarks. — The  true  generic  position  of  this  species  must  remain 
in  doubt  until  a  complete  revision  of  the  genera  of  American  Cam- 
brian trilobitos  has  been  made.  When  first  described  the  species  was 
referred  to  Liostracus.  This  generic  reference,  however,  was  evi- 
dently wrong,  and  is  now  changed  to  Solcnophura,  which  may  also 
eventually  prove  to  Ix^  an  incorrect  reference. 
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lobes  prominent,  situated  nearly  opposite  the  anterior  extremity  of 
the  glabella.    Free  cheeks,  thorax  and  pygidium  unknown. 

The  approximate  dimensions  of  the  type  specimen  are :  length,  3.25 
mm. ;  width,  4.5  mm. 

Remarks. — This  species  is  placed  in  the  genus  Anomocare  on  ac- 
count of  its  broad  frontal  limb,  a  character  which  it  shares  with  mem- 
bers of  that  genus. 


DIKELOCEPHALUS   KEWTONENSIS   n.    sp. 

Plate  III.,  Figs.  1-7. 

Description. — Head  convex,  sub-semi-circular  in  outline.  Crani- 
dium  irregularly  subquadrangular  in  outline.  Glabella  moderately 
convex,  longer  tlian  wide,  subquadrangular  in  outline,  the  anterior  ex- 
tremity somewhat  truncated,  the  lateral  margins  converging  an- 
teriorly; crossed  by  three  transverse  furrows,  the  first  of  which 
is  very  faint,  but  extends  continuously  across  the  glabella,  its 
lateral  extremities  directed  slightly  forward,  so  that  the  fur- 
row describes  the  arc  of  a  circle;  the  second  furrow  opposite  the 
palpebral  lobes,  parallel  with  the  first,  but  much  more  deeply  im- 
pressed; the  third,  or  occipital,  furrow  is  usually  nearly  straight,  but 
sometimes  with  its  lateral  extremities  directed  slightly  forward,  about 
as  deeply  impressed  as  the  second  furrow ;  occipital  segment  depressed, 
convex,  not  rising  higher  than  the  glabella  in  front  of  it.  Fixed  cheeks 
less  than  one-half  the  width  of  the  glabella,  longitudinally  convex, 
moderately  depressed  below  the  level  of  the  glabella  opposite  the  pal- 
pebral lobes,  but  more  deeply  depressed,  l)oth  anterior  and  posterior, 
to  this  point.  Palpebral  lol)es  situated  at  about  the  middle  of  the 
length  of  the  head.  Frontal  limb  rather  narrow,  convex  at  the  mar- 
gin, separated  from  the  anterior  extremity  of  the  glabella  by  a  shallow, 
rounded  groove.  Free  cheeks  large,  with  long  genal  spines,  which 
are  frequently  broken  off;  convex  toward  the  eyes,  with  a  convex 
marginal  border  separated  from  the  inner  portion  of  the  cheek  by 
a  rather  broad,  concave  depression.  Pygidium  subsemi-circular  in 
outline,  its  margin  entire,  about  one  and  one-half  times  as  wide  as 
long;  axis  prominent,  especially  posteriorly,  tapering  gradually  to  the 
somewhat  sharply-rounded  posterior  end,  crossed  by  five  transverse 
furrows,  which  l>ecome  more  and  more  nearly  obsolete  posteriorly; 
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plurae  convex  near  the  axis,  but  becoming  flattened  or  broadly  con- 
cave near  the  margin,  with  five,  or,  in  the  larger  specimens,  six,  dis- 
tinct grooved  segments. 

Remarks. — This  is  by  far  the  commonest  trilobite  in  the  fauna  at 
Newton,  it  being  represented  by  fragments  of  a  hundred  or  more 
individuals  in  the  collection.  These  vary  greatly  in  size,  the  smallest 
pygidium  being  not  over  4  mm.  in  length,  while  the  largest  one  ob-* 
served,  when  complete,  could  not  have  been  less  than  30  mm.  in 
length.  The  fragments  of  heads  which  have  been  observed  also  indi- 
cate a  great  variation  in  size;  several  fragments  which,  however,  can- 
not be  certainly  determined  as  belonging  to  this  species  because  of 
their  imperfection,  must  have  been  portions  of  a  trilobite  head  which, 
when  complete,  could  not  have  been  less  than  50  mm.  in  breadth. 
All  of  these  fragments  of  both  heads  and  pygidia  which  are  perfectly 
enough  preserved  for  generic  identification  seem  to  belong  to  a  single 
species. 

Among  the  free  cheeks  observed,  a  considerable  variation  in  the 
length  of  the  genal  spine  is  exhibited.  The  longer  spines  observed 
must  have  been  equal  to  the  length  of  the  heads  of  which  they  were 
a  part,  and  are  extended  into  a  very  slender  point  posteriorly.  The 
shorter  spines  have  blunter,  rounded  points,  and  may  simply  indicate 
that  the  terminal  portion  has  been  broken  away. 

The  species  most  closely  resembles  D.  pepinensis  Owen,  from  the 
Potsdam  sandstone  of  Wisconsin,  but  differs  from  that  species,  esj^ec- 
ially  in  the  pygidium,  which,  in  D,  pepinensi^,  is  nearly  semi-elliptical 
in  outline,  with  a  much  more  pointed  axial  lobe.  The  species  differs 
from  D.  hartii  Walc>,  det^crihed  from  the  upper  Cambrian  limestone 


CHAPTER  Vn. 

FAUNAS  OF  ORDOVICIAN  AGE. 

The  Ordovician  faunas  in  New  Jersey  represent  two  distinct  hori- 
zons^  and  the  strata  containing  them  are  separated  by  a  conspicuous 
physical  break.  The  oldest  Ordovician  fauna  represents  the  Beek- 
mantown  (  =Calciferous)  stage  of  the  New  York  series,  and  occurs 
in  the  uppermost  beds  of  the  Kittatinny  limestone,  with  no  apparent 
physical  break  separating  the  strata  from  those  bearing  a  Cambrian 
fauna.  This  fauna  has  been  found  at  but  a  single  locality — near 
Columbia. 

The  younger  Ordovician  fauna  represents,  in  general,  the  Trenton 
stage  of  the  New  York  series,  and  occurs  in  strata  which  lie  uncon- 
formably  upon  the  Kittatinny  limestone,  with  a  basal  conglomerate 
between  them.  The  limestones  bearing  the  Trenton  fauna  have  a  wide 
distribution  through  the  Kittatinny  valley,  in  the  northwestern  por- 
tion of  the  State,  and  are  usually  more  or  less  fossiliferous,  although 
the  fossils  are  frequently  poorly  preserved. 

These  two  Ordovician  faunas  will  be  dc*scribed  separately,  the  first 
one  which  occurs  in  the  upper  strata  of  the  Kittatinny  limestone 
being  the  older. 
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Description  of  Species  in  the  Beekmantown  Fauna. 

MOLLUSCOIDEA. 

BRACHIOPODA. 


DALMANELLA   WEMPLEI    Cleland. 


Plate  IV.,  Figs.  10-12. 


1900.     Dalmanella  (Orihis)  wemplei  Cleland,  Bull.  Am.  Pal.,  No. 
13,  p.  17,  pi.  17,  figs.  10-13. 

Description, — Shell  small,  subquadrangular  or  subelliptical  in  out- 
line, a  little  wider  than  long,  hinge-line  a  trifle  shorter  than  the 
greatest  width,  cardinal  extremities  angular  or  a  little  rounded. 
Pedicle  valve  strongly  convex,  the  highest  point  being  posterior  to 
the  middle;  beak  elevated,  projecting  beyond  the  hinge-line;  cardi- 
nal area  high,  slightly  arched.  Brachial  valve  less  convex  than  the 
pedicle,  with  a  mesial  flattening,  which  sometimes  becomes  a  shallow 
sinus  towards  the  front.  Surface  of  each  valve  marked  by  from  ten 
to  sixteen  stronger,  radiating  costae,  with  finer  ones  Ijctween. 

The  dimensions  of  the  largest  specimen  observed,  a  brachial  valve, 
are:  length,  G  mm.;  width,  8.5  mm.  A  smaller  pedicle  valve  meas- 
ures:   length,  5  mm.;   width,  5.5  mm. 
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it  is  quite  })0c>8il)le  that  the  two  species  should  l)e  considered  as  the 
same,  but  the  Now  Jersey  specimens  seem  to  differ  from  tliat  species 
in  being  less  nearly  subcircular  and  in  having  a  proportionally  longer 
hinge-line. 

This  species  occurs  most  abundantly  in  a  stratum  a  few  feet  above 
that  containing  Ilhvnurus  columbiana,  where  it  is  not  associated  with 
any  other  sjKHdes,  except  a  minute,  coiled  shell,  a  single,  imperfect 
specimen  of  which  has  been  ol)served. 


DALMANELLA   ELDCTRA    (Bill.). 

Plate  IV.,  Fig.  13. 

1862.     Orthis  clectra  Billings,  Pal.  Foss.,  vol.  I.,  p.  79,  fig.  TZ. 

Description, — Shell  wider  than  long,  subquadrangular  or  subellipti- 
cal  in  outline,  the  hinge-line  a  little  shorter  than  the  greatest  width, 
cardinal  extremities  angular.  Pedicle  valve  moderately  convex  on 
the  umbo,  slightly  flattened  towards  the  cardinal  extremities;  the 
beak  projecting  somewhat  beyond  the  cardinal  margin ;  cardinal  area 
narrow,  concave  alx)ve.  Brachial  valve  not  seen.  Surface  marked 
by  about  fifty  fine,  subequal,  radiating  costa%  which  increase  by 
bifurcation. 

The  dimensions  of  a  nearly  perfcH-*t  pedicle  valve  are:  length,  5.75 
mm.;  width,  7  mm. 

Remarks. — This  species  is  not  so  abundant  as  the  last,  and  the  only 
specimens  observed  occur  in  the  bed  with  Illvmurus,  near  Columbia. 
The  species  may  be  distinguished  from  D,  wemplei  by  its  finer  striae, 
which  do  not  alternate  in  size,  and  by  its  less  convex  pedicle  valve, 
which  is  slightly  flattened  toward  the  cardinal  angles. 
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SYNTROPHIA   LATERALIS    (Whitf.). 

Plate  IV.,  Figs.  14-15. 

1886.     Triplesia  lateralis  Whitfield,  Bull.  Am.  Mus.  Nat.  Hist.,  vol. 
I.,  p.  303,  pi.  24,  figs.  9-n. 

Description, — Shell  subelliptical  in  outline,  hinge-line  about  two- 
thirds  the  greatest  width,  cardinal  extremities  broadly  rounded. 
Pedicle  valve  moderately  convex,  most  prominent  on  the  umbo, 
slightly  flattened  toward  the  cardinal  angles;  beak  rather  blunt,  pro- 
jecting beyond  the  cardinal  margin,  slightly  incurved;  mesial  sinus 
broad,  shallow  and  ill-defined,  not  reaching  to  the  beak.  On  some  ex- 
foliated specimens  a  dark  line,  representing  the  median  septum,  may 
be  detected  extending  forward  from  the  beak  for  several  millimeters. 
Surface  marked  by  fine,  concentric  lines  of  growth.  Brachial  valve 
not  seen. 

The  dimensions  of  an  average  specimen  are:  length,  7.5  mm.; 
width,  11  mm. 

Remarks, — None  of  the  New  Jersey  specimens  of  this  species  are 
very  }wrfectly  preser\'ed,  and  they  differ  in  some  minor  respects  from 
WTiitfield's  illustrations  of  the  types  of  the  species  from  Fort  Cassin, 
but  there  can  scarc(?ly  Ixi  a  dou])t  as  to  the  identity  of  the  shells  from 
the  two  localities.  The  New  Jersey  six?cimens  are  proportionally  a 
little  longer  than  the  original  illustration  of  the  si>ecies,  and  the 
mesial  sinus  of  the  pcnlicle  valve  is  a  little  less  angular,  but  these 
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MOLLUSCA. 

GASTROPODA. 

CYKTOLITES   SIX U ATI'S  H.  &  W. 

Plate  ly..  Fig.  9. 

1877.     CyrtoUies  sinuains  H.  &  W.,  U.  S.  Geol.  Expl.,  40th  par.,  vol. 
IV.,  p.  237,  pi.  1,  figs.  23-24. 

Description. — Shell  hiterally  comprcsscxl,  composed  of  about  t\rO'(  ?) 
slightly-embracing  volutions.  Cross-section  of  the  outer  volution  sub- 
triangular,  the  dorso-ventral  diameter  much  greater  than  the  lateral. 
Sides  of  the  outer  volution  marked  by  a  broad  depression,  which 
produces  a  conspicuous  carination  upon  the  dorsum  of  the  shell  for 
one-half  the  entire  width  of  the  outer  volution.  At  the  inner  border 
of  this  depression  the  sides  of  the  shell  are  somewhat  abruptly  ele- 
vated, then  are  rather  narrowly  rounded,  dropping  almost  vertically 
into  the  umbilicus.    The  umbilicus  large,  exposing  the  inner  volutions. 

The  maximum  diamet<»r  of  the  only  specimen  ol)sen'ed  is  8  mm. 

Remarks. — The  single  s})ecimen  of  this  shell  which  has  been  ob- 
served in  the  New  Jers<\y  collections  has  only  one  side  exposed.  It 
agrees  with  the  description  and  illustrations  of  the  typical  C.  sinaiatus 
descril>ed  from  the  Pogonip  limestone  of  Xevada,  except  that  the 
lateral  comj)ression  of  the  outer  volution  is  even  greater  than  in  the 
Nevada  shell,  so  that  the  portion  of  the  shell  immediately  surround- 
ing the  umbilicus  stands  up  conspicuously  as  a  rounded  ridge. 


BKLLEUOPIIOX  ?    Sp.   UUdct. 

A  single,  imperfect  specimen  of  a  minute  species  of  a  Bellerophon- 
like  shell  has  )>ei»n  obsc^n^ed  in  this  fauna  near  Columbia.  The 
diameter  of  the  specimen  is  less  than  5  mm. 
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RAPHISTOMA    COLUMBIANA   11.  sp. 


Plate  IV.,  Figs.  3-5. 


Description. — Shell  sibout  twice  as  wide  as  high,  spire  slightly  ele- 
vated, with  about  three  and  one-half  volutions,  which  are  flat  above 
a^d  rounded  below.  The  periphery  sharply  rounded,  a  little  raised 
above  the  flattened  portion. of  the  volution  within.  On  the  rounded 
portion  of  the  outer  volution,  just  below  the  periphery  and  parallel 
with  it,  is  a  rather  broad,  shallow,  ill-defined  sulcus.  Umbilicus 
small.  Surface  nearly  smooth,  the  lines  of  growth  being  almost 
obsolete. 

The  dimensions  of  the  type  si>ecimen  are:  maximum  diameter,  13 
mm. ;  height,  6.5  mm. 

Remarhs. — In  general  form  this  species  resembles  R.  staminea  Hall, 
from  the  Chazy  limestone,  but  the  upper  portion  of  the  volution  is 
flatter,  tlie  conspicuous  lines  of  gro^nh  described  in  that  species  are 
absent  and  the  shell  is  smaller.  In  the  internal  casts  the  elevation 
of  the  periphery  is  not  exhibited,  the  elevation,  as  well  as  the  obscure 
sinus  below,  being  the  result  of  a  thickening  of  the  shell  along  that 
line.  Such  an  elevation  of  the  outer  border  of  the  shell  is  one  of 
the  characteristic  features  of  the  genus  Helicotoma,  and  it  is  pos- 
sible that  the  species  under  discussion  should  be  placed  in  that  genus. 


LiospiRA  sp.  undet. 


/ 


ORDOVICIAN  FAUNAS.  129 


OPHILETA?  sp.  undet. 

Among  the  specimens  collected  at  Columbia  are  numerous  frag- 
meixtary  examples  of  a  small,  depressed,  dish-like,  coiled  shell,  with 
a  bxoad,  open  umbilicus,  which  may  be  a  member  of  the  genus 
Ophileta.    The  specimens  do  not  exceed  10  mm.  in  diameter. 


ECCYLIOMPHALUS   SUBELLIPTICA  U.    sp. 

Plate  IV.,  Fig.  6. 

I^escripiion, — Shell  loosely  coiled,  consisting  of  a  little  more  than 
an^  volution,  which  increases  gradually  in  diameter.  Cross-section 
of  the  tube  subelliptical  in  outline,  slightly  flattened  above,  sub- 
an^-ular  at  the  inner,  upper  margin,  and  rather  sharply  rounded  on 
th^  periphery.  Shell  substance  rather  thick,  nearly  smooth  or  marked 
by     indistinct  lines  of  growth. 

TTie  dimensions  of  an  average  specimen  are:  maximum  diameter, 
2'^  xnm. ;  width  of  outer  volution  at  aperture,  7  mm. ;  height  of  same, 
5  xxmn.;  distance  between  the  outer  and  inner  volutions  at  the  aper- 
^^■^■«,  2.75  mm. 

•^f^emarlcs, — In  none  of  the  specimens  observed  is  there  more  than 
^'^'^^^^t  one  and  a  quarter  volutions  preserved,  but  the  inner  extremity  of 
*^^^  shell  is  always  somewhat  blunt,  so  that  some  of  the  older  portion  of 
^^^  shell  may  have  been  removed.  The  shell  resembles  E.  piscus 
^  i^^tf.,  from  the  Beekmantown  limestone  at  Beekmantown,  New 
Y^:^:j-k^  but  the  size  of  the  volutions  increases  more  gradually,  and 
^^^^^*3e  of  the  longitudinal  flutings  of  that  shell  have  been  observed. 
^^  agrees  even  more  closely  with  E,  multiseptari/us  Cleland,  from 
st^«'-;ata  of  similar  age  near  Fort  Hunter,  New  York,  but  lacks  the 
^fc^ongly-concave,  transverse  septa  of  that  species. 
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POLYGYRATA  n.  gen. 

Shell  depressed-conical,  with  many  non-embracing  volutions,  whose 
cross-sections  are  rhomboidal.  The  umbilicus  broad  and  open,  its 
sloping  sides  subparallel  with  the  sloping  sides  of  the  spire.  The 
genus  probably  includes  both  sinistral  and  dextral  species.  Type  of 
the  genus  P.  sinistra, 

POLYGYRATA   SINISTRA   n.    sp. 
Plate  IV..  Figs.   1-2. 

Description. — Shell  large,  sinistral,  depressed,  conical.  Volutions 
many,  slightly  elevated  at  the  suture,  not  at  all  embracing.  Umbilicus 
broad  and  open,  its  sloping  sides  subparallel  AVTith  the  sloping  sides 
of  the  low  spire.  Cross-section  of  the  volution  rhomboidal,  the  width 
being  twice  the  depth. 

^[aximum  diameter  of  the  type  six>cimen,  37  mm. 

Remarks, — The  most  perfect  specimen  of  this  species  in  the  collec- 
tion ha^  l)een  used  for  the  construction  of  the  diagrammatic  illustra- 
tions here  presented.  In  the  vertical  view  the  sutures  actually  pre- 
served are  represented  by  the  full  lines,  the  broken  lines  indicating 
the  portion  which  has  lx?en  supplied.  On  one  side  the  specimen  is 
broken  in  such  a  manner  as  to  exhibit  a  cross-section  of  several  volu- 
tions, and  from  this  the  cross-section  of  the  shell  here  present-ed  has 
been  constructed. 

This  species  resembles  Euomphalus  pohjgyratus  Eoem.,*  from  the 
lower  Onlovirirtn  (  ?)  of  Texas.  )>ut  <1iiTi*rs  from  it  in  Ix^ing;  a  sinij^tral 
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direction.  AH*  these  species  agre^  in  having  the  broad,  open  umbilicus, 
and  it  is  possible  that  all  should  })e  included  in  a  single  genus,  which 
would,  in  that  case,  include  both  sinistral  and  dextral  shells. 


PLATYCERAS?   COLUMBIANA   n.   sp. 
Plate  IV.,  Figs.  7-8. 

Descriptio7i.-^—Hhe\\  laterally  eomprch^sod,  composed  of  about  two 
volutions;  apex  small,  closely  incurved,  slightly  depressed  below  the 
general  plane  of  the  shell.  Outer  volution  expanding  rapidly,  sharply 
carinate  along  the  dorsum;  one  side  gently  convex  and  but  slightly 
elevated  above  the  apex  of  the  shell;  the  opix>site  side  much  more 
convex  and  rounding  into  a  rather  broad,  open  umbilicus.  Surface 
of  shell  not  well  preserved,  but  apparently  smooth,  save  for  some 
inconspicuous  lines  of  growth. 

Tlie  dimensions  of  the  type  specimen  are :  maximum  diameter,  13.5 
mm.;  length  of  aperture,  12  mm.;  width  of  same,  about  5  mm. 

Remarks, — Only  two  specimens  of  this  species,  exhibiting  opposite 
sides  of  the  shell,  have  been  observed,  ])oth  of  which  have  one  side 
buried  in  the  matrix.  There  is  some  question  as  to  the  genus  in 
which  this  species  should  be  placed.  In  a  general  way  it  resembles 
some  spocies  of  Raphistoma  or  of  Maclurca,  but  it  differs  from  any 
of  these  in  its  small  number  of  volutions,  the  outer  one  of  which 
expands  rapidly.  It  does  not  altogether  agree  with  members  of  the 
genus  Plaiyceras,  but  it  may  be  provisionally  considered  as  a  much- 
compresscil  species  of  this  genus. 


CEPHALOPODA. 

CYRTOCERAS   Sp.    Uudct. 

Plate  III.,  Figs.  7-8. 

Only  two  specimens  of  cephalopods  have  been  observed  in  the  fauna. 
One  is  a  weathered,  longitudinal  section,  exhibiting  the  chamber  of 
habitation  and  a  little  more  than  10  mm.  of  the  septate  portion  of 
the  shell.     The  other  is  an  imperfect  fragment  of  a  shell  about  8 
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mm.  in  length,  whose  transverse  outline,  so  far  as  preserved,  is  semi- 
elliptical.  The  complete  cross-section  seems  to  have  been  ovate  in 
outline,  with  the  siphuncle  near  the  broader  side,  though  this  cannot 
be  certainly  determined  from  the  specimen.  In  this  specimen  several 
sutures  are  preserved,  which  are  .5  mm.  apart  In  the  specimen 
exhibiting  the  longitudinal  section  the  sutures  are  slightly  more 
distant  and  the  shell  is  slightly  curved.  It  is  not  certain  that  both 
these  specimens  belong  to  the  same  species,  but  neither  of  them  is 
well  enough  preserved  for  identification. 


ABTHBOPODA. 

TRILOBITA. 

ISOTELUS   CANALTS   \\Tlitf. 
Plate  III.,  Figs.  5-6. 

1886.    Asaphus  canalis  Whitf.,  Bull.  Am.  Mus.  Nat.  Hist.,  vol.  I.,  p. 

336,  pi.  34,  figs.  1-8. 
1889.     Asaphus  canalis  Whitf.,  Bull.  Am.  Mus.  Nat.  Hist.,  vol.  II., 

p.  64,  pis.  11-12. 


This  species  is  represented  only  by  fragments  of  the  free  cheeks, 
genal  spines  and  py^jfliH.     The  largest  frapnentary  free  cheek  ob- 
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Champlain.  The  specimens  from  the  Trenton  limestone  of  Minne- 
sota, referred  provisionally  to  this  species  by  Clarke,*  do  not  possess 
the  nearly  semi-circular  head  and  pygidium  of  the  Fort  Cassin  and 
New  Jersey  specimens,  and  are  probably  specifically  distinct. 


ILLAENURUS   COLUMBIANA  n.   sp. 
Plate  v..  Figs.  1-A. 

Description, — Head  semi-elliptical  in  outline;  glabella  subquad- 
rate,  strongly  convex,  occupying  the  entire  width  of  the  cranidium 
in  front  of  the  eye-lobes.  The  dorsal  and  occipital  furrows  nearly 
obsolete.  Fixed  cheeks  small,  subtriangular,  restricted  to  the  region 
back  of  the  eye-lobes.  Eye-lobes  prominent,  centrally  located.  Facial 
suture  cutting  the  anterior  margin  of  the  head  nearly  in  line  with 
the  base  of  the  eye-lobes,  passing  in  a  nearly  straight  line  to  the 
anterior  margin  of  the  eye-lobe,  and,  after  encircling  this  lobe, 
curving  gently  outward  to  the  posterior  margin.  Free  cheeks  about 
one-third  longer  than  wide,  genal  angles  broadly  rounded.  On  ex- 
foliated specimens  an  indistinct,  flattened  rib  extends  the  entire 
length  of  the  head  along  its  median  line.  Pygidium  semi-elliptical  in 
outline,  axis  ill-defined,  with  three  or  four  nearly  obsolete  segments. 
Plune  smooth,  convex,  segments  o])solete.  Surface  of  test  smooth, 
except  near  the  outer  border  of  the  free  cheeks,  where  it  is  finely 
pitted,  and  near  the  genal  angles,  where  it  is  marked  with  fine,  raised 
lines  parallel  with  the  border. 

The  dimensions  of  a  large  cranidium  are:  length,  23  mm.;  width 
at  eye-lobes,  22  mm.  A  large  pygidium  is  13.5  mm.  long  and  17  mm. 
wide. 

Remarks, — This  is  one  of  the  commonest  species  in  the  Beekman- 
town  fauna  near  Columbia,  and  the  cranidia  occur  in  all  sizes,  from 
3  or  4  mm.  in  length  to  that  of  the  large  specimen  illustrated,  having 
a  length  of  23  mm.    The  pygidia  arc  not  so  abundant  as  the  cranidia. 

Four  species  of  the  genus  Illcennrus  have  previously  been  described: 
7.  quadratus  Hall,  from  the  Potsdam  sandstone  of  Wisconsin;  7. 
convexus  Whitf.,  from  the  Lower  Magnesian  limestone  of  the  same 
State;  7.  dia  Walcott,  from  the  Upper  Cambrian  of  Texas,  and  7. 

♦  Pal.  Minn.,  pt.  II.,  p.  707. 
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mirekensis  Walcott,  from  the  Pogonip  limestone  of  Nevada.  The 
New  Jersey  species  attains  a  larger  size  than  any  of  the  others, 
judging  from  their  published  illustrations.  It  differs  from  /.  quad- 
ratiLS  Hall  in  its  less  quadrangular  cranidium,  its  proportionally 
narrower  free  cheeks  and  in  its  much  more  elongate  pygidium.  From 
J.  convexus  Whitf.  it  differs  in  having  more  prominent  eye-lobes,  in 
having  a  broader  cranidium  anteriorly  and  in  having  a  much  more 
elongate  pygidium.  From  /.  dia  Wale,  it  differs  in  having  a  more 
elongate  head,  with  narrower  fixed  cheeks  in  front.  From  /.  eurekensis 
Wale,  it  may  be  distinguished  by  its  more  pointed  and  narrower 
cranidium  anteriorly  and  by  its  somewhat  narrower  free  cheeks. 

The  pygidium  descri)>ed  as  Asaphus  convexus  Cleland,  from  the 
Beekmantown  limestone  near  Fort  Hunter,  New  York,  is  evidently 
the  pygidium  of  /.  columhiana,  and  if  AVhitfield  had  not  already  de- 
scribed a  member  of  the  genus  under  the  same  specific  name,  Cle- 
land's  name  would  have  been  adopted.  Associated  with  the  pygidium 
called  Asaphus  coiivcxus  is  an  imperfect  cranidium,  which  has  been 
briefly  described  and  illustrated  by  Cleland  under  the  name  Bathyurus 
sp.  ?  This  cranidium,  also,  in  all  probability  is  an  incomplete  speci- 
men of  our  Illcenurus  columhiana. 


BATHYURUS?   sp.  Undct. 
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Desckiptiox  or  Species  ix  the  Trenton  Fauna. 

COELENTERATA. 

SrOXGIAE. 

jiiNDiA  PARVA  Ulrich. 

Flate  VI.,  Fig.  1. 

1889.     Hindiu  parva  Ulrich,  Am.  Geol.,  vol.  III.,  p.  24-i. 
1895.     Hi7idia  parva  W.   &   S.,   Pal.   Minn.,  pt.   I.,  p.   79,  pi.   G, 
figs.  r-9. 

Description. — "S]K)nge.s  froe,  globular  in  form,  with  an  even, 
rounded  surface.  SjKTimen?  vary  Ixnween  5  and  10  mm.  in  diameter, 
but  in  a  large  proportion  of  the  si)ecimens  seen  the  diameter  varies 
but  little  from  7  or  8  mm." — Ulrich, 

Remarks. — Specimens  of  a  small,  globular  sponge  have  been  recog- 
nized from  various  localities  in  the  collections  of  Trenton  limestone 
fossils.  They  agree  ptn-fectly  in  external  characters  with  the  original 
description  of  Hindia  parva,  and  are  also  indistinguishable  from 
authentic  specimens  of  that  species  from  Wisconsin.  Their  condition 
of  preservation  is  not  such  as  to  show  the  internal  structure  in  thin 
sections. 

RECEPTACULITES   OCCIDEXTALIS    Salter. 
Plate  VI.,  Figs.  2-4. 

1859.     ReceptacuUtes  occidenialis  Salter,  Can.  Org.  Rem.,  Dec.  1, 

p.  45,  pi.  10,  figs.  1-7. 
1884.     ReceptacuUtes  occidentalis  Hinde,  Quart.  Jour.   Geol.   Soc, 

Lond.,  vol.  XL.,  p.  842,  pi.  37,  figs.  3-3  m. 

Description. — Sponge  forming  discoid  or  flattened,  saucer-like  ex- 
pansions, attaining  a  diameter  of  200  mm.,  and  having  a  thickness 
varying  from  4  mm.  at  the  centre  of  the  disk  to  12  mm.  at  the  margin. 


136 


PALEOZOIC  PALEONTOLOGY. 


Tlie  disk  iteelf  composed  of  vertical  rods  or  spicnleSy  with  their  ex- 
tremities expanded  and  more  or  less  flattened  to  form  the  two  gar- 
faces  of  the  disk.  The  shafts  of  the  spicules  are  crlindrical,  about 
1  mm.  or  slightly  more  in  thickness,  and  separated  from  eadi  other 
by  interspaces  about  equal  to  their  own  thickness:  The  arrangement 
of  the  terminations  of  the  spicules  upon  the  surface  of  the  disk  is 
in  curved,  radiating  lines,  crossing  after  the  manner  of  the  «igine- 
tumed  omanaentation  of  a  watch.  The  expanded  outer  extremitieB 
of  the  spicules  are  rhomboidal  in  outline,  leaving  narrow,  linear  inter- 
stices on  each  side  between  adjoining  spicules.  A  short  distance  above 
the  flattened,  ihomfooidal  extremity  there  are  four  connecting  pro- 
cesses, which  join  the  spicule  with  each  of  the  adjoining  ones.  The 
inner  extremities  of  the  spicules  are  also  expanded  and  joined  to- 
geUier  to  form  the  inner  surface  of  the  disk. 

Remarks. — Specimens  of  this  species  of  Receptaculites  are  not  un- 
common in  the  lower  beds  of  the  Trenton  limestone  in  Xew  Jersey. 
The  manner  of  preservation  is  always  such  as  to  exhibit  poorly  the 
structure  of  the  fossil,  as  they  can  usually  be  detected  only  up(m 
weathered  surfaces  of  the  rock,  and  are  usually  but  fragmentary  speci- 
mens. Tlie  largest  specimen  observed  has  a  maximum  diameter  of 
100  mm.,  but  it  is  only  a  fragment,  and,  when  complete,  must  have 
been  at  least  200  mm.  in  diameter. 


AXTHOZOA. 
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steep  sides  and  a  convex  floor;  it»  depth,  measured  from  the  centre 
of  its  floor,  is  equal  to  rather  less  than  one-third  of  the  height  of 
the  eorallum.  Septa  well  developed,  of  two  orders — ^primaries  and 
secondaries — alternating,  numbering  in  all  mature  individuals  from 
ninety  to  one  hundred  and  twenty,  the  primaries  reaching  the  centre, 
with  their  inner  ends  twisted,  the  secondaries  extending  but  a  short 
distance  inward  from  the  wall.  The  free  edges  of  the  septa  in  the 
calyx  are  denticulated.  Dissepiments  at  times  having  the  appearance, 
in  longitudinal  sections  of  the  eorallum,  of  true  tabulae,  irregular, 
subordina/te  to  the  septa  between  which  they  curve  upwards  oonvexly 
toward  the  centre  of  the  visceral  chamber,  where  they  lose  their 
individuality,  and  form,  with  the  twisted  inner  ends  of  the  primary 
septa,  an  axial  area  of  cellulose  structure/^ — Lambe, 

Remarks. — This  si)ecie8  occurs  more  or  less  abundantly  in  some 
strata  of  the  Trenton  limestone,  but  usually  the  specimens  are  in  a 
poor  condition  of  preservation.  It  is  the  only  species  of  horn  coral 
which  has  l>een  recognized  at  this  horizon. 


NYCTOPOKA   BILLIXGSI    Nich. 
Plate  VII.,  Figs.  1-2. 

1879.     Nyciopora  billingsi  Nicholson,  Pal.  Tab.  Corals,  p.  184,  pi. 

9,  figs.  3-3  c. 
1899.     Nyctopora  billingsi  Lambo,  Cont.  Can.  Pal.,  vol.  IV.,*  pt.  I., 

p.  49,  pi.  2,  figs.  1-1  rt. 

Description. — Corallum  depressed  hemispherical,  spheroidal  or  pyri- 
form,  attaining  a  diameter  of  40  to  50  mm.  Corallites  polygonal,  1 
to  1.25  mm.  in  diameter,  their  walls  of  moderate  thickness,  in  close 
contact  and  entirely  coalesced.  The  septa  rather  thick,  projecting 
but  slightly  into  the  cavity  of  the  corallite,  eight  to  twelve  in  number. 
Tabuls  horizontal,  complete,  two  or  three  in  the  space  of  1  mm. 
Mural  pores  minute,  circular,  arranged  in  no  definite  order. 

Remarks, — The  genus  Nyctopora  differs  only  from  Columnaria  in 
lie  presence  of  mural  pores,  and  only  one  species  of  the  genus  has 
been  described.  This  species  most  closely  resembles  Columnaria  hdlli 
Nich.  in  the  character  of  its  septa,  but  the  individual  corallites  are 
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much  smaller,  rarely  attaining  a  diameter  of  more  than  1.25  mm.-, 
while  in  C.  halli  they  are  usually  about  3  mm.  in  the  adult  condition — 
The  corallum  of  C  JiaUi  also  grows  to  a  much  larger  size  iha'n  do 
Nyciopora.  The  presence  of  mural  pores  can  only  be  detected  ii 
thin  sections  of  the  coral. 


ROMINGEUIA  .^   TUEXTOXKNSIS   n.  sp. 
Plate  VI.,  Fig.  5. 

Corallum  consisting  of  loosely-spreading  and  sometimes  anasto- 
mosing, irregularly  subeylindrical,  straight  or  curved  branches,  5  to 
10  mm.  in  diameter,  each  branch  being  formed  by  the  aggregation 
of  from  six  to  ten  of  the  subeylindrical  corallites,  which  are  in  lateral 
contact  throughout  the  greater  portion  of  their  length.  The  indi- 
vidual corallites  subeylindrical  in  form,  usually  nearly  straight,  the 
sides  diverging  gradually  from  the  initial  point,  attaining  a  lv>ngth 
of  from  5  to  10  mm.  and  a  breadth  of  from  2  to  2.5  mm.  The  axes 
of  the  corallites  diverge  slightly  from  the  axis  of  the  branch  of 
which  they  form  a  part,  their  sides  in  lateral  contact,  except  distaJly, 
where  at  least  the  outer  side  and  sometimes  the  whole  corallite  is 
free,  and  is  frequently  curved  outward.  The  septa  represented  by 
vertical  stria?,  of  which  about  twent}-five  can  be  recognized  at  the 
aperture  of  the  larger  corallites.    Tabuhe  present,  but  not  abundantly. 

Retn<irJcs, — In  some  cases  the  surface  of  rather  large  slabs  of  lime- 
stone are  entirely  covered  with  fragments  of  the  branching  colonies 
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The  specimens  of  this  species  which  have  been  available  for  study 
-are  all  imperfectly  presen'ed,  being  present  upon  weathered  surfaces 
-^f  Trenton  limestone  slabs. 


HYDKOZOA. 

ACTIXOSTKOMA   TKENTOXENSIS   U,  sp. 
Plate  VI.,  Fig.  8,  and  Plate  VII.,  Figs.  3-4. 

Description, — Ccenostouni  subglobose  or  pyrifomi,  often  exceedingly 
irregular  in  fonu.  In  cross-section,  as  exposed  on  weathered  surfaces, 
it  is  seen  to  consist  of  a  series  of  concentric  layers  or  laminjp,  varying 
from  1  to  3  mm.  in  thickness,  which,  by  the  aid  of  a  lens,  are  seen 
to  be  composed  of  minute,  crowded,  parallel  fibres,  whose  direction 
is  vertical  to  the  surfaces  of  the  lamina*.  In  the  thin,  vertical  section, 
under  the  microsco})e,  the  fibrous  structure  is  conspicuously  exhibited, 
the  vertical  fibres  being  irregularly  joined  together  by  vertical,  lateral, 
plate-like  expansions.  In  the  thin,  transverse^  sections  the  vertical 
fibres,  with  their  lateral  expansions,  arc  seen  to  coalesce  in  a  most 
irregular  manner,  leaving  numerous,  vertical  oix^nings,  which  are  ex- 
ceedingly variable  in  form  and  size. 

The  usual  diameter  of  masses  of  this  organism  is  from  25  to  40  mm. 

Remarks. — In  the  lower  portion  of  the  Trenton  limestone,  in  strata 
which  are  probably  of  Black  Eiver  age,  certain  beds  are  frequently 
more  or  less  completely  composed  of  the  colonies  of  this  organism, 
though  upon  the  unweathered  rock  surfaces  they  often  can  scarcely 
be  detected.  On  the  weathered  surfaces,  however,  they  may  usually 
be  easily  recognized  by  their  texture  and  slightly  different  color, 
which  distinguishes  them  from  the  matrix  in  which  they  are  buried. 
The  organism  is  clearly  one  of  the  Stromatoporoids,  and  has  been 
placed  provisionally  in  the  genus  Actinostroma,  because  of  its  con- 
8picou8  fibrous  structure.  It  differs  from  the  usual  members  of 
that  genus,  however,  in  the  apparent  al>sence,  or  at  least  small  num- 
ber, of  horizontal  rods  connecting  the  vertical  fibres,  which  usually 
gives  to  the  thin,  vertical  section  of  Actinostroma  a  reticulate  ap- 
{earance. 
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MOLLUSCOIDEA. 


BRYOZOA. 


PRASOPORA   SIMULATRIX   Ulrich. 


Plate  VIII.,  Figs.  1-3. 


1886.     Prasopora  simulatrix  Ulr.,  14th  Ann.  Rep.  Qeol.  Nat.  Hist 

Surv.  Minn.,  p.  85. 
1895.    Prasopora  simulatrix  Ulr.,  Pal.  Minn.,  pt.  L,  p.  245,  pi.  16, 

figs.  1-10. 


"Zoarium  discoid  in  the  younger  stages,  becoming  hemispheric  or 
subconical  with  age;  occasionally  the  centre  part  of  the  upper  sur- 
face is  drawn  out,  and  in  a  few  instances  has  been  observed  even  to 
divide  into  two  branch-like  lobes.  The  last  conditions,  as  well  as 
various  other  irregular  developments,  are  to  be  considered  as  abnor- 
mal. Base  more  or  less  concave,  usually  with  a  central  cicatrix  of 
attachment,  beyond  which  it  is  covered  with  a  concentrically-striated 
and  wrinkled  epitheca.  Upper  surface  celluliferous.  Height  of 
zoarium  varying  from  5  mm.  or  lees  to  50  mm.  or  more;  diameter 
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3  mm.    Those  forming  the  clusters  vary  in  size,  generally,  from  0.25 
to  0.38  mm.     Acanthoporcs  wanting. 

"IntertKil  Characters. — Those,  as  shown  in  over  one  hundred  thin 
sections,  are  very  constant  in  all  the  essential  parts.  In  tangential 
sections  the  form  of  the  zocecial  tubes  varies  from  perfectly  circular 
to  polygonal,  their  walls  in  most  cases  being  very  thin,  and  the  cavity 
of  each  intersected  by  the  crescentic  edges  of  one  or  more  cysti- 
phragms.  The  opening  left  by  the  cystiphragms  is  generally  lateral 
and  of  bi-convex  shape;  occasionally  it  is  subcentrally  situated  and 
oval,  but  more  commonly  two  or  more  cystiphragms  combine  to  give 
it  a  fiubtriangular  form.  An  abnormality  is  sometimes  met  with  in 
the  confluence  of  two  zooecia.  The  zocecia  are  in  contact  with  each 
other  only  in  part,  perhaps  only  at  limited  points,  the  interspaces  left 
between  them  being  occupied  by  small  mesopores.  These  vary  some- 
what in  nuniber,  and  more  so  in  size,  but  are  always  decidedly  angular. 
At  intervals  they  arc  collected  into  substellate  maculae  of  greater  or 
leBB  extent,  and  in  the  immediate  vicinity  of  these  the  zooecia  are 
of  appreciably  larger  size  than  elsewhere.  No  evidence  whatever  of 
acanthopores  has  been  detected. 

**In  vertical  sections  the  cystiphragms  form  continuous  series  on 
one  or  both  sides  of  the  tubes,  according  as  they  extend  all  around 
the  circumference  or  embrace  only  a  portion  of  the  same,  while  an 
equal  number  of  straight  diaphragms  crosses  the  remaining  portion 
of  the  tube." — Ulrich,  The  tabulation  of  the  tubes  is  quite  uniform,. 
the  cystiphragms  averaging  sixteen  or  seventeen  in  2  mm.  In  the 
mesopores  the  diaphragms  are  simple,  and  average  about  eighteen  in 
1  mm. 

Remarks. — This  species  of  bryozoan  is  the  most  common  one  in 
ihe  Trenton  limestone  of  New  Jersey.  As  it  usually  occurs,  it  is 
firmly  imbedded  in  the  limestone,  so  that  only  the  cross-sections  of 
the  specimens  can  be  observed.  Only  rarely  is  a  complete  colony 
-weathered  free  from  the  matrix.  Thin  sections  of  the  New  Jersey 
specimens  show  them  to  be  identical  with  the  typical  form  of  the 
species  as  described  from  Kentucky,  Tennessee  and  Minnesota.  The 
variety  orientalis,  said  to  come  from  New  York  and  Canada,  has  not 
been  detected  among  the  New  Jersey  specimens. 
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agree  more  closely  with  R,  trenionensis  (Ulr.)  than  with  any  othr     -■? 
described  species^  but  the  specific  identification  cannot  be  made  witz:^ 

any  certainty.     In  such  specimens  as  exhibit  the  branching  of  tl 1 

zoarium,  the  divisions  are  dichotomous  and  rather  widely  spreadin^^^ 
About  eight  rows  of  zooecia  are  present  on  each  side  of  the  zoarii 
the  specimens  showing  but  little  variation  from  this  number.     I 
most  cases  the  external  surface  of  the  specimens  adheres  closely  t 
the  matrix,  and  the  bifoliate  zoarium  divides  along  the  mesothc 
The  material  may  represent  one  or  more  undescribed  species. 


BRACHIOPODA. 

LINGULA   RICINIFORMIS   Hall. 
Plate  IX.,  Fig.  8. 


1847.     Lingula  riciniformis  Hall,  Pal.  N.  Y.,  vol.  I.,  p.  95,  pi.  30^ 

figs.    2  Or-C, 

1893.    Lingula  riciniformis  Winchell  and  Schuchert,  Pal.  Minn.,  pt 
I.,  p.  343,  pi.  29,  fig.  9. 

Description. — Shell  subelliptical  in  outline,  the  anterior  margin 
regularly  rounded,  the  lateral  margins  slightly  convex,  subparallel, 
the  postero-lateral  margins  rounded,  the  apex  rather  blunt.  The  two 
valves  equally  convex.    Surface  marked  by  concentric  lines  of  growth. 
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LINGULA   PHILOMELA  Bill.? 

Plate  IX.,  Fig.  7. 

1862.     Lingula  philomela  Billings,  Pal.  Foss.,  vol.  I.,  p.  49,  fig.  53. 
1893.     Lingula  philomela  Winchell  and  Schuehert,  Pal.  Minn.,  pt. 
I.,  p.  342,  pi.  29,  figs.  7-8. 

A  few  imperfect  specimens  of  a  much  larger  species  of  Lingula 
"than  the  last  have  been  noticed  in  the  New  Jersey  collections.  This 
species  attains  a  length  of  nearly  25  mm.,  with  a  breadth  of  11  mm. 
It  has  much  the  form  of  L,  philomela,  and  is  therefore  provisionally 
identified  with  that  species. 


LINOULASMA    GALEN  KNSIS    \V.   &   8. 
Plate  IX.,  Figs.  10-11. 

1892.  Lingulasma  galenensis  Winchell  and  Schuehert,  Am.  Geol., 

vol.  IX.,  p.  285. 

1893.  Lingulasma  galenensis.    Winchell  and  Schuehert,  Pal.  Minn., 

pi  I.,  p.  354,  pi.  30,  figs.  1-4. 

Description. — Shell  large,  subquadrangular  in  outline,  l)olli  valves 
convex.  Anterior  margin  slightly  convex,  rounding  narrowly  at  the 
sides  into  the  straight,  subparallel,  lateral  margins,  the  posterior 
margin  convex,  the  postero-lateral  angles  rounded.  Brachial  valve 
more  convex  than  the  pedicle,  the  posterior  third  of  its  interior  greatly 
elevated,  as  a  concave  platform,  which  is  excavated  in  front  and  su])- 
ported  medially  by  a  septum,  which  terminates  at  about  the  centre 
of  the  valve. 

The  dimensions  of  the  only  specimen  observed  are :  length,  29  mm. ; 
breadth,  24  mm.;  convexity  of  brachial  valve,  10  mm. 

Remarks. — A  single,  imperfectly-preserved  internal  cast  of  this 
species  has  been  observed.  The  internal  characters  of  the  brachial 
valve  are  fairly  well  exhibited,  showing  the  form  of  the  platform 
and  flie  mesial  septum.    The  pedicle  valve  is  so  badly  crushed  that 
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its  characters  cannot  be  distinguished,  but  it  is  known  that  tha 
valve  also  bears  an  internal,  elevated  platform  somewhat  similar 
that  of  the  brachial  valve.     The  surface  characters  of  the  specidi^^^ 
cannot  be  recognized  upon  the  New  Jersey  specimen. 


SCIIIZOCRANIA   FILOSA    (Hall). 

Plate  IX.,  Figs.  3-4. 

1875.     Schizocrania  filosa  Hall  and  Whitfield,  Pal.  Ohio,  vol.  II.,  p-  ^=3 
73,  pi.  1,  ^gi^.  12-15. 

Description. — Shell  orbicular  or  subovate,  the  beak  of  the  free  or  "^^ 
brachial  valve  projecting  slightly  beyond  the  limits  of  the  circle,  giving  '^ 
a  somewhat  greater  diameter  along  the  median  line  than  in  a  trans- 
verse direction.  Pedicle  or  attached  valve  discoid,  very  thin,  deeply 
and  broadly  notched  on  the  posterior  side;  the  notch  occupying  nearly 
one-quarter  of  the  circumference  of  the  valve  on  the  outer  margin 
and  extending  nearly  to  the  centre  of  the  valve,  its  border  thickened, 
especially  at  the  base,  which  is  rounded,  with  the  centre  marked  by 
a  slightly-projecting  point,  marked  by  strong,  irregular,  concentric 
undulations  parallel  to  the  margin,  but  interrupted  by  the  border  of 
the  notch.  Brachial  or  free  valve  moderately  convex,  most  prominent 
near  the  centre,  its  surface  marked  by  fine,  even,  thread-like,  radiating 
striae,  which  increase  both  by  bifurcation  and  intercalation,  and  bo- 
come  stronger  toward  the  border  of  the  shell. 
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ORBICULOIDEA   LAMELLOSA   (Hall). 

Plate  IX.,  Figs.  1-2. 

1892.     Orbiculoidea  lamellosa  Hall  and  Clarke,  Pal.  N.  Y.,  vol.  VIII., 
pt.  I.,  pi.  4  if,  fig.  12. 

Description,— Shell  depressed-conical,  nearly  circular  in  outline, 
the  apex  of  the  brachial  valve  situated  about  one-third  of  the  breadth 
of  the  shell  from  the  margin.  Surface  marked  by  rather  irregular, 
elevated,  more  or  less  lamellose,  concentric  lines,  the  grooves  between 
the  lines  being  rather  wider  than  the  ridges  themselves. 

Pedicle  valve  not  observed  in  the  New  Jersey  collections. 

The  dimensions  of  a  nearly  perfect  brachial  valve  are:  length,  9.5 
mm.;  width,  8.75  mm.;  convexity,  2.5  mm. 

Remarks. — With  the  possible  exception  of  a  single  one,  all  the 
specimens  of  Orbiculoidea  which  have  been  observed  in  the  Trenton 
limestone  fauna  of  New  Jersey  belong  to  this  species.  It  is  char- 
acterized by  rather  conspicuous,  sublamellose,  concentric  markings, 
and  seems  to  agree  with  the  descriptions  and  illustrations  of  0. 
lamellosa. 

ORBICULOIDEA   Sp.  Undct. 
Plate  IX.,  Figs.  5-6. 

A  single  specimen  of  a  peculiar  shell,  which  is  apparently  one  of 
tbe  inarticulate  brachiopods,  has  been  observed  in  a  collection  of 
Trenton  limestone  fossils  from  near  Branchville,  New  Jersey.  The 
form  of  the  shell  is  obliquely  subconical,  the  elevation  of  the  bluntly- 
Tonnded  apex  being  about  three-fourths  the  width  of  the  shell.  The 
length  is  somewhat  greater  than  the  width,  the  outline  of  the  margin 
being  nearly  elliptical. 

The  dimensions  of  the  specimen  are:  length,  13  mm.;  width,  10 
mm. ;  convexity,  7.5  mm. 

In  general  form  the  shell  resembles  some  of  the  simple,  cap-shaped 
gastr(^X)d  shells,  but  the  shell  substance  is  that  of  tiie  inarticulate 
bfachiopods,  such  as  Orbiculoidea,  in  which  genus  the  shell  has  been 
placed  provisionally.    The  pedicle  valve  has  not  been  observed. 
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CRANIA  sp.  undet. 

Plate  IX.,  Fig.  9. 

A  few  imperfect  specimens  of  a  species  of  Crania  have  been  ob- 
served in  the  Trenton  limestone  of  New  Jersey.  They  resemble  C, 
trentonensis  Hall,  but  the  apex  of  the  brachial  valve  is  usually  close 
to  the  posterior  margin. 


KAFIKESQUINA   ALTERXATA    (Emm.). 

Plate  IX.,  Figs.  12-13. 

1873.     Strophomena  aliernuta  Meek,  Pal.  Ohio,  vol.  I.,  p.  88,  pi.  7, 
figs.  1-3. 

Description, — Shell  semi-elliptical  or  semi-circular  in  outline;  great- 
est breadth  of  the  shell  along  the  hinge-line;  cardinal  extremities 
rectangular  or  sometimes  more  acutely  angular,  sometimes  compressed 
and  moderately  deflected ;  lateral  margins  a  little  convex  or  slightly 
sinuous  j)osteriorly,  rounding  forward  to  the  front,  which  is  semi- 
circular in  outline.  Pedicle  valve  depressed,  convex  at  the  unil)o, 
jot  uf^uallv  iiiOi'li  r 0111  pressed  oV€f  thv^  whale  visreral  rx^L^ion  in   lii 
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valve.  Surface  of  both  valves  marked  by  numerous,  moderately-fine, 
radiating  coetse.  Those  of  the  pedicle  valve  usually  increasing  by 
intercalation,  and  usually  arranged  with  one  to  six  or  eight  smaller 
and  shorter  ones  between  each  two  larger  and  more  prominent  ones, 
the  largest  one  of  which  often  occupies  the  mesial  line.  On  the 
brachial  valve  the  radiating  strife  more  frequently  increase  by  divi- 
sion, and  are  usually  more  uniform  in  size.  In  addition  to  the  radi- 
ating lines,  the  shell  is  marked  by  numerous,  minute,  regular,  closely- 
arranged,  concentric  striae,  which  are  visible  only  on  well-preserved 
specimens  by  the  aid  of  a  magnifying  glass.  A  few  more  or  less  dis- 
tinct, subimbricating  lines  of  growth  are  also  seen  near  the  free  mar- 
gins of  adult  shells. 

The  approximate  dimensions  of  a  nearly-complete  pedicle  valve  are : 
length  26  mm.;  width,  31  mm.  The  species  at  times  attains  a  much 
larger  size  than  this,  but  the  New  Jersey  specimens  are  usually  smaller. 

Remarks, — This  very  characteristic  Ordovician  brachiopod  occurs 
abundantly  in  some  strata  of  the  Trenton  limestone  of  New  Jersey. 
Usually,  however,  it  is  not  an  abundant  form,  and  the  specimens 
are  imperfectly  preserved.  The  shell  is  a  variable  one  in  most  of  its 
characters,  but  it  may  always  be  recognized  by  its  convex  pedicle 
valve,  with  conspicuously  alternating,  radiate  markings. 


PLECTAMBONITES   SERICEUS    (Sowerbv). 

Plate  IX.,  Figs.  14-15. 

1873.     Leptcena  sericea  Meek,  Pal.  Ohio,  vol.  I.,  p.  70,  pi.  5,  figs. 
Sor-h, 

Description. — Shell  subsemi-elliptical  or  subsemi-circular  in  out- 
line, concavo-convex,  hinge-line  equaling  or  usually  a  little  longer 
than  the  breadth  of  the  valves  in  front;  cardinal  extremities  varying 
from  nearly  rectangular  to  acutely  angular,  anterior  and  lateral  mar- 
gins, forming  together  a  nearly-regular,  semi-circular  curve.  Pedicle 
Talve  moderately  convex,  nearly  evenly,  but  gently,  arched  along  the 
median  line  from  the  beak  to  the  front;  beak  very  small,  scarcely, 
if  at  all,  distinct  from  the  cardinal  margin;  cardinal  area  two  to 
three  times  as  high  as  that  of  the  opposite  valve,  inclined  backward 
or  more  or  less  nearly  parallel  to  the  plane  of  the  valve ;  delthyrium 
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arched  over  near  the  beak  by  a  small  deltidium,  and  nearly  closed 
between  this  and  the  hinge  margin  by  the  prominent  cardinal  process 
and  chilidium  of  the  other  valve.  Brachial  valve  concave,  its  greatest 
concavity  near  the  middle,  following  nearly  the  curve  of  the  pedicle 
valve,  so  as  to  leave  but  a  narrow,  visceral  cavity  within;  beak  not 
distinct  from  the  cardinal  margin;  cardinal  area  narrow  or  nearly 
linear,  lying  at  a  right  angle  to  the  plane  of  the  valve.  Surface  of 
both  valves  marked  by  numerous,  fine,  closely-arranged,  equal,  radi- 
ating costse,  or  with  every  fourth,  fifth  or  sixth  one  larger  and  more 
prominent  than  those  between. 

The  dimensions  of  a  very  large  specimen  are:  length,  15  mm.; 
width,  23  mm. 

Remarks. — This  a  variable  species,  especially  in  regard  to  its  size. 
In  the  Trenton  limestone  of  New  Jersey  two  forms  are  conspicuous,. 
>hich  are  usually  not  associated  in  the  same  bed.  A  large  form^ 
having  a  width  of  20  mm.  or  more,  occurs  usually  in  the  lower  strata^ 
while  higher  up  a  smaller  form,  from  12  to  15  mm.  in  width,  is 
abundant,  often  constituting  almost  entirely  some  of  the  tfiinner 
strata.  The  large  form  in  the  lower  Ijeds  is  frequently  marked  by 
several  folds  or  wrinkles,  of  greater  or  less  strength,  on  each  side  of 
the  beak,  which  extend  from  the  cardinal  margin  obliquely  tow^ard 
the  median  line  of  the  shell.  This  species  is  probably  more  abundantly 
represented  in  the  Trenton  fauna  of  New  Jersey  than  any  other. 
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mens^  or  strongly  elevated  in  flatter  ones.  Delthyrium  as  wide  or 
wider  tiian  long^  filled  with  a  conspicuous,  convex  deltidium,  which  is 
broadly  excavated  anteriorly  and  occupied  by  the  chilidium.  Brachial 
valve  flattened  or  slightly  concave  in  the  umbonal  region,  more  or 
lesB  strongly  convex  laterally  and  anteriorly,  often  with  a  shallow, 
narrow  sinus  extending  from  the  beak  to  the  middle  of  the  shell,  and 
with  a  broadly-rounded  median  fold  near  the  front  margin ;  cardinal 
area  narrow,  vertical,  centrally  occupied  by  a  broad  and  short  chili- 
dium. Surface  of  both  valves  marked  by  numerous,  fine,  subequal, 
crowded,  rounded  or  subangular  costse,  which  increase  by  intercala- 
tion, every  second,  third  or  fourth  one  being  more  prominent.  The 
whole  surface  is  also  crossed  by  numerous,  crowded,  delicate,  raised, 
concentric  lines  and  by  a  few  stronger  marks  of  growth.  In  some 
specimens  oblique  wrinkles  are  present  along  the  cardinal  margin  on 
each  side  of  the  beaJcs. 

The  dimensions  of  a  medium-sized  brachial  valve  are:  length,  17 
mm. ;  vridth,  23  mm. ;  convexity,  8  mm. 

Remarks. — This  species  occurs  quite  commonly  in  the  Trenton 
fauna.  In  its  more  or  less  imperfect  condition  of  preservation  it  may 
sometimes  be  confused  with  Rafinesquina  alternata,  although  its 
borachial  valve,  and  not  its  pedicle  valve,  is  convex.  On  the  con\'ex 
valve  of  8.  incurvata,  however,  there  is  always  a  slight  fiattening  or 
shaUow  concavity  near  the  beak,  while  in  R,  alternata  the  same  por- 
tion of  the  shell  is  slightly  convex.  The  delicate  concentric  surface 
markings  of  this  species  are  characteristic,  but  these  are  usually  de- 
stroyed upon  the  New  Jersey  specimens,  because  of  their  manner  of 
preservation. 

ORTHIS   TUICENARIA    Courad. 

Plate  IX.,  Figs.  18-21. 

1892.     Orihis  tricenaria  Hall  and  Clarke,  Pal.  N.  Y.,  vol.  VIII.,  pt. 
I.,  pi.  5,  figs.  9-14. 

Description, — Shell  plano-convex,  longitudinally  semi-elliptical  in 
outline;  hinge-line  equal  to  the  greatest  width  of  the  shell,  rarely 
shorter.  Cardinal  area  well  developed  on  each  valve.  Surface  marked 
by  thirty  to  thirty-eix  usually  nearly  equal,  simple,  subangular,  radi- 
ating eostsB,  which  are  crossed  by  exceedingly  delicate,  concentric  lines 
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of  growth.     Pedicle  valve  strongly  convex,  subangular  along   the 
median  line,  witli  the  greatest  elevation  on  the  umbo.    Cardinal  aiea. 
very  high,  more  or  less  concave,  striated  longitudinally  and  tranfi- 
versely,  divided  by  a  very  narrow  delthyrium,  whose  apical  third  is. 
occupied  by  a  flat,  concave  or  convex  deltidium.    Brachial  valve  nearly^ 
flat,  slightly  elevated  at  the  beak,  from  which  point  the  surface  slopes- 
gradually  into  a  broad,  scarcely-perceptible,  rarely  well-defined,  me- 
dian sinus.     Cardinal  area  nearly  one-third  as  wide  as  that  of  the=- 
pedicle  valve,  flat,  divided  by  a  triangular  delthyrium,  which  is  aa 
broad  as  long  and  more  or  less  covered  by  a  convex  chilidium,  the 
anterior  margin  of  which  is  c^oncavc. 

The  dimensions  of  a  rather  large  specimen  are:  length,  19  mm.; 
width,  20  mm.;  thickness,  10.5  mm. 

Remarlcs, — The  presence  of  this  species  always  indicates  a  low  Tren- 
ton horizon,  it  being  entirely  ^absent  from  the  higher  beds.  The  New 
Jersey  specimens  are  always  poorly  preserved,  being  more  or  lees  ex- 
foliated, the  two  valves  IxMng  rarely  found  in  articulation. 


PLECTOKTIIIS   PLICATELLA   (Hall). 


IMate  IX..  Figs.  22-24. 


1847.     Orthis  pUcatella  Hall,  Pal.  N.  Y.,  vol.  I.,  p.  122,  pi.  32,  fig.  9. 
1892.     Pleciorthk  pUcatella  Hall  and  Clarke,  Pal.  N.  Y.,  vol.  VIII., 

pt.  I.,  p.  194,  pi.  T),  figs.  18-20. 
1895.     Orlhis  (Plectorthis)  pUcatella  Winchell  and  Schuchert,  Pal. 
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The  dimensions  of  a  rather  large  individual  are :  length,  18  mm. ; 

-ixreadth,  21  mm.;  convexity  of  both  valves,  9  mm. 

Remarks, — This  species  is  not  uncommon  in  many  of  the  middle 

-and  upper  beds  of  the  Jaeksonburg  section,  and  also  frequently  occurs 
elsewhere.  The  New  Jersey  specimens  differ  from  the  Cincinnatian 
shellfii,  which  are  referred  to  this  species  in  being  generally  longer 
in  proportion  to  the  breadth,  some  of  the  New  Jersey  specimens  being 
nearly  subcircular  in  outline.  When  imperfectly  preserved,  it  is 
frequently  difficult  to  separate  specimens  of  this  species  from  Ditwrthis 
peciinella,  but  in  complete  specimens  the  pedicle  valve  of  P,  plicatella 
is  much  more  convex  and  the  cardinal  area  slopes  backward  much 
more  than  in  D.  peciinella.  The  brachial  valves  of  the  two  species, 
as  preserved  in  the  New  Jersey  rocks,  are  frequently  wholly  indis- 
tinguishable. 

PLATYSTROPHIA    BIFOKATA    (Schl.). 

Plate  IX..  Figs.  25-28. 

1895.     Platysirophia  biforata  W.  &  S.,  Pal.  Minn.,  pt.  I.,  p.  455,  pi. 
33,  figs.  51-54. 

Description, — Shell  subequally  biconvex,  with  strong  fold  and  sinus, 
wider  than  long,  the  breadth  ranging  from  10  to  20  mm.  Hinge-line 
equal  to  or  a  little  shorter  than  the  greatest  width  of  the  shell. 
Cardinal  angles  rectangular  or  a  little  obtuse.  Lateral  margins 
straight  or  slightly  convex  at  first,  then  curving  gently  into  the 
regularly-rounded  front.  Surface  of  each  valve  marked  by  from 
thirteen  to  eighteen  strong,  angular  plications,  of  which  three  or 
four  occupy  the  fold  and  sinus.  Pedicle  valve  most  prominent  on 
the  umbo,  more  or  less  flattened  towards  tJie  cardinal  extremities; 
beak  incurved  and  pointed;  cardinal  area  well  defined;  sinus  reach- 
ing nearly  to  the  point  of  the  beak,  where  it  is  occupied  by  a  single 
plication,  sharply  defined  by  an  angular  plication  on  each  side,  deep 
and  rounded  anteriorly,  where  one  or  two  additional  plications  are 
added  on  either  side  of  the  initial  central  one.  Brachial  valve  with 
its  greatest  elevation  in  the  centre,  more  or  less  flattened  toward  the 
cardinal  angles;  cardinal  area  nearly  equal  to  that  of  the  pedicle 
valve;  the  fold  prominent  and  sharply  defined. 
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The  dimensions  of  a  nearly-perfect  specimen  are:  length,  9.5  mm.; 
width,  12  mm.;  thickness,  7  mm. 

Remarks, — As  it  occurs  in  the  Trenton  limestone  of  New  Jersey,, 
this  species  never  grows  to  the  large  size  which  it  frequently  attains 
elsewhere.  The  largest  specimens  observed  do  not  exceed  20  mm.  in 
breadth  and  but  few  specimens  exceed  15  mm.  The  range  of  varia- 
tion among  the  New  Jersey  specimens  is  not  great,  and  the  above 
description  has  been  drawn  up  to  accord  with  these  as  nearly  as- 
possible. 

DIXOKTHIS   PECTINELLA    (Emm.). 

Plate  IX.,  Figs.  29-30. 

1892.     Orthis  (Dinorthis)  pectineUa  Hall  and  Clarke,  Pal.  N.  Y.,  voL 
VIII.,  pt.  I.,  pi.  5,  figs.  27-33. 


Description. — Shell  resupinate,  transversely  subelliptical  in  outline^ 
wider  than  long,  in  about  the  proportion  of  four  to  three;  cardinal 
line  usually  less  than  the  greatest  width  of  the  shell,  the  cardinal 
extremities  rounded;  surface  of  each  valve  marked  by  from  twent}'- 
two  to  thirty  prominent,  rounded,  simple  costae,  which  are  equal  in 
width  to  the  spaces  between,  and  are  crossed  by  fine,  closely-crowded, 
elevated,  concentric  lines  of  growth.     Pedicle  valve  slightly  convex 
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DALMANELLA  TESTUDINARIA   (Dal.). 

Plate  X.,  Figs.  1-2. 

1335.     Orthis  (Dalmanella)  testudinaria  W.  &  S.,  Pal.  Minn.,  pt.  I.^ 
p.  441,  pi.  33,  figs.  17-22. 

Description, — Adult  shells  subcircular  and  the  younger  ones  trans- 
^^nr&Aj  subelliptical  in  outline;    hinge-line  less  than  the  gix^atest 
'^T.dth;  cardinal  angles  rounded,  lateral  and  anterior  margins  broadly 
's^xnmded,  though  the  extreme  front  of  the  shell  is  sometimes  straight 
"for  a  short  distance.     Surface  of  both  valves  marked  by  unequal, 
angular,  radiating  cost^e,  about  ten  or  twelve  of  the  largest  ones 
Slaving  their  origin  at  the  beak,  the  remainder  being  lateral  branches 
from  these.    In  some  of  the  larger  individuals  as  many  as  sixty  or 
more  costse  are  present  along  the  margin  of  the  shell.    The  branches 
fiom  tibe  main  costse  are  small  at  first,  but  increase  in  size  towards 
the  margin  of  the  shell,  and  themselves  give  off  additional  branches. 
In  many  individuals  this  manner  of  branching  gives  to  the  costie  a 
more  or  less  fasciculate  appearance,  each  fascicle  having  one  large 
rib  in  the  centre,  with  smaller  ones  on  either  side.    In  those  specimens 
having  the  shell  well  preserved  the  bottoms  of  the  grooves  between 
the  coetse  exhibit  a  series  of  fine,  transverse  crenulations.     Pe<licle 
valve  convex,  subcarinate  along  the  median  line,  the  lateral  slopes 
nearly  straight,  the  greatest  convexity  of  the  valve  about  one-third 
the  distance  from  the  beak.    Cardinal  area  moderately  concave,  form- 
ing an  angle  of  about  45**  with  the  plane  of  the  valve,  about  five  or 
six  ^fcimes  as  wide  as  high.     Delthyrium  a  little  higher  than  wide. 
Brachial  valve  nearly  flat,  with  a  sinus  beginning  close  to  the  beak 
and  expanding  in  a  broad,  shallow  depression  towards  the  front. 

The  dimensions  of  an  average-sized  specimen  are:  length,  8  mm.; 
width,  8.26  mm. ;  convexity  of  pedicle  valve,  2.5  mm. 

Remarks. — This  species  is  nearly  as  abundant  in  the  Trenton  lime- 
Btone  as  Plectambonites  sericeus.  The  New  Jersey  specimens  are  all 
of  one  variety,  which  are  particularly  characterized  by  the  subcarinate 
pedicle  valve  and  the  rather  coarse,  fasciculately-arranged  radiating 
costse. 
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DALMANELLA  SUBAEQUATA   (Con.). 
Plate  X.,  Figs.  3-4. 

1843.     Orihis  subceqvata  Conrad,  Proc.  Acad.  Nat  Sci.  Phil.,  vol.  L, 

p.  333. 
1847.     Orthi^  sulcBquata  Hall,  Pal.  N.  Y.,  vol.  I.,  p.  118,  pi.  32,  fig.  2. 
1892.    Dalmanella  suhcequata  Hall  and  Clarke,  Pal.  N.  Y.,  vol.  VIII., 

pt.  I.,  p.  207,  pi.  5  c,  figs.  6-11. 
1895.     Orthis  (Dalmanella)  suhmquata  Winchell  and  Schuchert,  Pal. 

Minn.,  pt.  I.,  p.  446,  pi.  33,  figs.  30-36. 

Description. — Shell  subequally  biconvex,  usually  wider  ihan  long; 
tlio  hinge-line  shorter  than  the  greatest  width  of  the  shell,  except 
sometimes  in  young  individuals;  cardinal  extremities  angular  or 
rounded.  Surface  of  each  valve  marked  by  numerous,  fine,  tubiilofle 
45triae,  which  bifurcate  about  twice  in  passing  from  the  beak  to  fiie 
anterior  margin.  Pedicle  valve  strongly  and  evenly  convex,  the  great- 
-est  elevation  posterior  to  the  middle  of  the  shell ;  near  the  beak  and 
upon  the  umbo  no  mesial  depression  exists,  but  near  the  middle  <rf 
the  valve  a  broad,  shallow  and  indistinct  sinus  b^ns  and  beoomee 
deeper  toward  the  anterior  margin.  The  cardinal  area  is  wdl  de- 
fined, broadly  triangular,  elevated  and  only  moderately  concave;  the 
delthyrium,  with  slightly-curved  sides,  is  about  twice  as  high  as  wide. 
Brachial  valve  more  evenly,  but  a  little  less,  convex  than  the  pedicle, 
the  greatest  elevation  near  the  middle.     Near  the  beak  the  mesial 
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SCENIDIUM  ANTHONBNSIS   Sard. 
Plate  X.,  Figs.  5-7. 

1892.  Scenidium  anthonensis  Sardeson,  Bull  Minn.  Acad.  Nat.  Soi.^. 

vol.  III.,  p.  333,  pi.  4,  fig.  7. 

1893.  Scenidium  anthonensis  Winchcll  and  Schuchort,  Pal.  Minn.» 

pt.  I.,  p.  381,  pi.  30,  figs.  20-23. 

Description. — Shell  small,  subsemi-circular  in  outline,  the  greatest 
width  along  the  hinge-line.  Each  valve  marked  by  from  tw-onty  to 
twenty-six  simple,  rounded  plications.  Pedicle  valve  subpyramidal, 
the  beak  erect;  cardinal  area  large,  flat,  broadly  triangular,  with  « 
large  delthyrium.  Along  the  median  line  a  slight  elevation  or  ill- 
defined  fold  is  developed.  In  the  interior  of  the  apical  portion  of 
the  valve  is  a  small  spondylium.  Brachial  valve  depressed,  oonvi'x, 
with  a  slight  mesial  sinus. 

The  dimensions  of  an  average  specimen  are:  length,  3.5  mm.,  and 
breadth,  5  mm. 

Remarks. — ^This  species  has  been  only  rarely  observed,  and  is  re- 
stricted to  the  lower  portion  of  the  Trenton  formation,  whicli  i.'>  of 
Black  River  age  or  older. 

CAMARELLA    INORXATA   n.  Sp. 
Plate  X.,  Figs.  8-10. 

Description. — Shell  subovatc  in  outline,  lenticular  or  subgloluvsi', 
with  subequally  convex  valves,  varying  from  longer  than  broad  to 
broader  than  long.  Surface  nearly  smooth,  marked  only  by  fini\  in- 
conspicuous, concentric  lines  of  growth.  Pedicle  valve  with  a  pointcNJ, 
incurved  beak;  the  sinus  originating  near  the  middle  of  the  valve  and 
deepening  towards  the  anterior  margin.  Brachial  valve  quite  regu- 
larly convex,  with  little  or  no  mesial  elevation,  even  having  a  slight 
sinus  towards  the  front  in  some  individuals. 

The  dimensions  of  a  rather  large  individual  are:  length,  15  mm.; 
breadth,  15  mm.;  thickness,  9  mm.  Another  individual:  length,  10 
mm. ;  breadth,  10.4  mm. ;  thickness,  7.2  mm.  Another  pedicle  valvo : 
length,  14  mm.;  breadth,  16  mm. 
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Remarks. — ^The  internal  characters  of  this  shell  have  not  been  o*^ 
served,  so  that  its  generic  reference  may  be  erroneous.  ExtemalZ 
it  resembles  members  of  the  genus  Camarella  more  closely  than  a.a[3 
other  shells  which  occur  at  this  horizon.  It  differs  from  C,  ambig^mM 
H.  in  the  absence  of  the  strong  fold  of  the  brachial  valve  and  in  t2ai 
smaller  sinus  of  the  pedicle  valve.  From  C.  panderi  Bill,  it  may  l^ 
distinguished  by  its  larger  size  and  by  the  absence  of  the  medicLii 
plication  in  the  sinus  of  the  pedicle  valve. 


PARASTROPIIIA   HEMIPLICATA  (Hall). 

Plate  X.,  Figs.  11-14. 

Description. — Shell  subglobose,  subpenitagonal  in  outline,  wider  than 
lon^,  the  thickness  frequently  equal  to  the  length.  Cardinal  line  short, 
with  sometimes  the  appearance  of  a  small  area  on  the  pedicle  valve. 
Each  valve  marked  by  from  eight  to  twelve  simple,  subangular,  radi- 
ating plications,  which  reach  from  one-third  to  one-half  the  distance 
from  the  margin  to  the  beak,  leaving  the  older  portion  of  each  valve 
smooth.  Besides  the  radiating  plications,  the  entire  surface  is  marked 
by  fine,  concentric,  subimbricating  lines  of  growth,  which  are  more 
conspicuous  near  the  margin  of  the  shell.  Pedicle  valve  depressed- 
convex,  with  an  abrupt,  broad,  but  not  deep  sinus,  which  originates 
about  one-third  of  the  distance  from  the  beak  to  the  anterior  margin, 
and  is  produced  as  a  lingual  extension  in  front  at  nearly  a  right  angle 
to  the  plane  of  the  valve;  it  is  marked  by  from  three  to  five  radiating 
plications.  The  beak  is  small,  closely  incurved;  delthyrium  small  and 
triflTigiihxr.     Brachial  valve  strongly  convex  or  gibbous,  with  a  broad 
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RHYNCHOTREMA  INAKQUIVALVIS   (Castcl.). 

Plate  X.,  Figs.  15-18. 

1895.     Rhynchotrema  incBquivalvis  W.  &  S.,  Pal.  Minn.,  pt.  I.,  p.  459, 
pi.  34,  figs.  9-25. 

Description. — Shell  varying  from  naiTOwly  to  broadly  subtriangular 
in  outline.  Each  valve  marked  by  from  sixteen  to  twenty-two  simple, 
prominent,  subangular  plications,  with  from  three  to  five  on  the  fold 
and  two  to  four  in  the  sinus.  Pedicle  valve  strongly  convex  in  the 
umbonal  region,  sloping  more  or  less  abruptly  laterally,  of  ten  angular 
near  the  anterior  margin ;  mesial  sinus  originating  on  the  imiibo,  often 
profound  anteriorly,  with  abrupt  sides.  Beak  more  or  less  incurved, 
and  always  elevated  beyond  the  umbo  of  the  dorsal  valve,  with  a 
narrow  dethyrium,  paii;ially  closed  by  deltidial  plates.  Brachial  valve 
more  convex  than  the  other,  mesial  fold  beginning  at  the  apex  of  the 
shell  as  a  flattening  or  slight  depression,  more  or  less  strongly  elevated 
anteriorly.    Beak  projecting  into  the  delthyrium  of  the  pedicle  valve. 

The  dimensions  of  an  average  specimen  are :  length,  10  mm. ;  width, 
11  mm.;  thickness,  6.5  mm. 

Remarks, — This  species  is  a  common  one  in  some  localities  of  the 
Trenton  limestone  of  New  Jersey  in  the  lower  half  of  the  formation, 
but  it  is  never  preser\^ed  so  as  to  show  the  more  delicate  surface  char- 
acters. On  well-preserved  specimens  from  some  other  regions  the 
shell  is  marked  by  conspicuous,  sublamellose,  concentric  growth  lines, 
which  are  crowded  near  the  anterior  margin  of  the  shell,  but  these 
are  not  exhibited  on  any  New  Jersey  specimens  which  have  come 
under  observation. 

RHYNCHOTRKMA   DENTATA    (Hall). 

Plate  X.,  Figs.  19-22. 

1847.     Atrypa  dentata  Hall,  Pal.  N.  Y.,  vol.  I.,  p.  148,  pi.  33,  figs. 
14  a-c. 

Description. — Shell  small,  transversely  subelliptical  in  outline,  the 
proportions  of  length  to  breadth  being  about  as  five  to  six;  obtusely 
angular  at  the  beak.    Each  valve  marked  by  seven  or  eight  simple. 
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angular,  radiating  plications  on  each  side  of  the  fold  and  sinus,  with 
one  plication  in  the  bottom  of  the  sinus  of  the  pedicle  valve  and  two 
upon  the  fold  of  the  brachial  valve.  The  interlocking,  angular  plica- 
tions give  to  the  anterior  and  lateral  margins  of  the  shell,  in  an 
anterior  view,  a  sharply  zig-zag  outline.  Crossing  the  plications,  and 
parallel  with  the  margin,  are  fine,  concentric  lines  of  growth,  which 
can  only  be  detected  by  the  aid  of  a  magnifying  glass.  Pedicle  valve- 
strongly  arched  from  beak  to  front,  the  plications  bounding  the  sinus 
very  prominent,  the  lateral  slojx?s  concave,  so  that  the  valve  just  at 
the  beak  and  a  little  in  front  is  subcarinate.  Sinus  not  continuous 
to  the  beak.  At  the  beak  the  median  plication  is  slightly  elevated 
above  the  two  adjacent  ones,  but  in  passing  anteriorly  it  soon  becomes 
depressed  below  them,  and  at  the  anterior  margin  occupies  the  bottom 
of  the  rather  profound  sinus.  Brachial  valve  less  convex  than  the 
opposite  one,  flattened  in  the  middle  and  passing  in  a  convex  curve 
to  the  margin  all  around,  except  directly  in  front  in  the  area  occu- 
pied by  the  median  fold.  The  fold,  starting  at  the  beak  as  a  narrow,, 
shallow  sinus,  becomes  elevated  above  the  general  surface  of  the  shell 
at  a  point  about  one-third  the  distance  from  the  beak  to  the  anterior 
margin. 

The  dimensions  of  a  perfect  specimen  are :  length,  5  mm. ;  width,, 
0  mm. ;  thickness,  3  mm. 

Remarks. — This  species  was  originally  described  from  the  Trenton 
limestone  of  Lewas  coimty.  New  Yorkj  but  it  seems  to  be  a  rare  shell 
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ZYGOSPIRA   REOURVIROSTRA  (Hall). 

Plate  X.,  Figs.  2^-26. 

LSS5.     Zygospira  rectirvirostra  W.  &  S.,  Pal.  Minn.,  pt.  I.,  p.  466,  pi. 
34,  figs.  38-41. 

Description. — Shell  small,  subcircular  or  longitudinally  subovate  in 
outline,  subglobular;  surface  of  both  valves  marked  by  twenty-four  to 
t^wenty-eight  rounded  or  subangular,  radiating  plications,  which  are 
crossed  by  fine,  c*oncentric  lines  of  growth.  Pedicle  valve  gibbous,  with 
its  greatest  elevation  near  the  centre;  snbcarinate  near  the  beak,  the 
keel  becoming  broader  toward  the  front  and  forming  a  rather  well- 
defined,  more  or  less  flat-topped  median  fold;  beak  small  and  pointed, 
incurved  over  the  beak  of  the  brachial  valve.  Brachial  valve  less  con- 
vex than  the  other,  mlirked  by  a  rather  broad,  shallow,  rounded  me- 
dian sinus,  which  corresponds  with  the  fold  of  the  pedicle  valve  and 
which  reaches  nearly  to  the  beak. 

The  dimensions  of  an  average  specimen  are :  length,  6  mm. ;  width, 
6  mm. ;  thickness,  4  mm. 


ZYGOSPIRA   NICOLLETI    (W.  &  S.). 
Plate  X.,  Pigs.  27-30.. 

1892.  Hallina  nicolleti  W.  &  S.,  Am.  GcoL,  vol.  IX.,  p.  293. 

1893.  Hallina  nicolleti  W.  &  S.,  Pal.  Minn.,  pt.  I.,  p.  474,  pi.  34,  figs. 

59-62. 
1893.     Zygospira  nicolleti  B.  &  S.,  Proc.  Biol.  Soc.  Wash.,  vol.  VIII., 
pp.  74,  81,  pi.  10,  fig.  23,  pi.  11,  figs.  11-12. 

Description. — Shell  small,  rostrate,  elongate-oval  to  subcircular  in 
outline,  smooth.  Pedicle  valve  subcarinate,  with  a  slight  mesial  de- 
pression in  the  carina  near  the  front  margin ;  beak  acute,  not  incurved, 
the  lateral  slopes,  from  the  carina  to  the  sides,  concave.  Brachial  valve 
less  convex  than  the  pedicle,  with  a  rounded,  mesial  sinus  extending 
from  near  the  beak  to  the  front  margin. 

11 
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The  dimensions  of  an  average  specimen  are :  length,  3.5  mm.  j 
breadth,  2.8  mm.;  thickness  1.8  mm. 

Remarks. — This  interesting  specie.s  lias  hitherto  been  recorded  only 
from  the  Mississippi  valley.  The  New  Jersey  specimens  are  indis- 
tinguishable from  the  western  ones,  Imt  are  somewhat  smaller,  the 
largest  specimen  observed  Ijeing  less  than  5  mm.  in  length.  In  the 
eastern  sjjecimens  the  faint  marginal  plications,  which  are  present  in 
the  larger  western  individuals,  have  not  i)een  observed. 


MOLLUSCA. 

PELECYPODA. 

CUNKAMYA   TliUXCATULA    Ulr. 

Plate  XL.  Fig.  (3. 

1897.     Cuncamya  truiicatula  Ulr.,  Pal.  :Minn.,  pt.  IL,  p.  622,  pi.  36, 
fi^.  39. 


Description. — "Shell  of  medium  size,  transversely  somewhat  elon- 
gate, the  two  ends  of  nearly  equal  height,  with  broad,  compressed, 
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beak  to  the  antero-basal  angle;  lx?tween  it  and  the  edge  of  the  lunule 
a  narrow  sulcus;  behind  it  a  small,  well-marked,  mesial  sulcus,  out  of 
wiiich  the  surface  rises  more  gradually  to  the  summit  of  the  posterior 
uinljonal  ridge.  The  most  prominent  point  of  the  surface  of  the 
valves  is  situated  on  this  ridge,  somewhat  alx)ve  the  middle  of  the 
height  and  about  two-fifths  of  the  length  from  the  anterior  extremity. 
Sur-face  marked  with  nearly  equal,  concentric  undulations  or  ridges. 
Tli.c?se  are  strongest  in  the  mesial  sulcus,  somewhat  flattened,  yet 
distinct,  in  the  anterior  sulcus,  and  nearly  obsolete  on  the  cardinal 
slop>e.    Hinge  and  muscular  impressions  undetermined.'^ — Ulrich. 

^emnrks. — The  most  perfect  individual  of  this  species  which  has 
hc^OTi  observed  from  the  Trenton  limestone  of  New  Jersey  differs  from 
tKo  ilhistration  of  the  type  of  the  species  in  having  the  posterior  cardi- 
^^a-l  portion  of  the  shell  less  alate.  In  all  other  respects  the  agree- 
^^ont  JK^twi^Mi  the  two  shells  is  very  close,  and  there  seems  to  be  no 
i^stifieation  in  considering  them  as  specifically  distinct. 


CTENODONTA    NASUTA   (Hall). 
Plate  XI.,  Fig.   1. 

1897.     Ctenodonta  nasiita  Ulr.,  Pal.  Minn.,  pt.  II.,  p.  584,  pi.  42, 
fig.  30. 

Description. — "Shells  transversely  elongate,  subovate,  the  length 
one-twentieth  or  more  greater  than  twice  the  greatest  height;  beaks 
rather  small,  not  very  prominent,  incurved,  situated  alx)ut  one-twelfth 
of  the  entire  length  in  front  of  the  middle ;  anterior  end  large,  broadly 
and  regularly  rounded ;  posterior  end  produced,  tapering,  rather  nar- 
rowly rounded  at  the  extremity;  cardinal  margin  nearly  straight, 
basal  line  broadly  convex,  except  for  some  distance  behind  the  middle, 
where  it  is  straight  or,  more  often,  »jently  sinuate.  Greatest  tliickness 
near  the  middle  of  the  anterior  half,  equaling  about  one-third  of  the 
length  of  tlio  shell.  TTmbones  moderatoly  inflated,  the  posterior  cardi- 
nal slope  defined  by  an  obscure  umbonal  ridge,  ver}'  abrupt  for  a  short 
distance  behind  the  Ixniks,  more  so  than  on  the  anterior  side;  a  broad 
and  very  shallow  sulcus  crosses  the  valves  obliquely  from  the  umbones 
to  the  contraction  in  the  base.  Ligament  att-ached  to  a  sharply-de- 
fined groove  on  each  side  of  the  hinge-line,  extending  from  the  beaks 
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about  one- third  of  the  distance  to  the  posterior  extremity.  Surface 
marked  by  obscure,  concentric  lines." — Ulrich, 

The  dimensions  of  a  large  right  valve  are :  length,  58  mm. ;  height, 
26  mm. ;  convexity,  8  mm. 

Remarks, — Two  forms  of  shells  in  the  Trenton  limestone  of  New 
Jersey  have  been  identified  as  C.  nnsuta.  One  of  these  is  represented 
by  the  large  specimen  which  has  been  illustrated,  and  occurs  in  the 
lower  portion  of  the  formation,  associated  with  Leperditia  fabulites, 
&c.,  in  strata  which  are  doubtless  of  Black  River  age.  All  of  the  speci- 
mens found  at  this  horizon  are  more  or  less  fragmentary,  but  all  are 
of  this  large  form  of  the  species.  Much  higher  up  in  the  formation, 
associated  with  a  typical  Trenton  fauna,  a  small  form  of  the  species 
is  occasionally  met  with,  which  does  not  have  a  length  to  exceed  25 
mm.  So  far  as  the  sjx^cimens  of  both  forms  are  prcserv(.Hl,  they  seem 
to  be  identical  in  all  respects,  except  in  size. 


CTENODONTA    JERSKYENSIS    U.  Sp. 
Plate  XL,  Fig.  17. 


Description. — Shell  of  medium  size,  mo<lerately  convex,  longitudi- 
nally subovate  in  outline.  Beak  small,  situated  a  little  in  front  of 
the  middle,  closely  incurved  and  pointing  posteriorly.     L^mbo  flat- 
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CTENODONTA   LEVATA   (Hall). 

Plate  XL,  Figs.  18-22. 

1847.     Nucula  levaia  Hall,  Pal.  N.  Y.,  vol.  I.,  p.  150,  pi.  34,  figs. 
1  a-l', 

Cienodonta  levaia,  as  descriixxl  by  Hall  under  the  name  Nucula 
levata,  undoubtedly  includes  shells  which  belong  to  several  distinct 
species.  There  are  much  greater  differences  exhibited  among  the 
several  specimens  illustratc<l  by  Hall  which  are  referred  to  this  species 
than  among  many  of  the  species  of  the  levaia  group  of  the  genus 
Ctenodonia  descrilx>d  by  Ulrich.  Apparently  all  of  the  small,  pele- 
cypod  shells  having  this  general  form  were  referred  by  Hall  to  a 
single  species,  and  the  exact  value  of  C,  levaia  can  only  be  determined 
when  Hall's  original  specimens  are  more  thoroughly  investigated. 

In  the  fauna  of  the  Trenton  limestone  of  New  Jersey  more  or  less 
imperfect  specimens  of  what  are  clearly  several  small  species  of 
Ctenodonia  are  not  infrequently  met  with,  most  of  them  agreeing 
more  or  less  closely  with  one  or  another  of  Hall's  illustrations  of 
C.  levata.  They  are  usually  not  in  a  proper  condition  of  preservation 
for  accurate  identification  or  description,  and  although  some  of  them 
resemble  more  or  less  closely  some  of  Ul rich's  species  of  the  genus, 
none  of  them  can  be  specifically  identified  with  any  certainty.  Under 
these  circumstances,  it  is  thought  best  to  refer  them  all  to  C.  levata, 
as  Hall  undoubtedly  would  have  done  at  the  time  he  established  the 
species,  at  the  same  time  keeping  in  mind  that  this  name  is  a  sort  of 
cateh-all  for  these  small,  pelecypod  shells,  awaiting  a  thorough  revi- 
sion of  the  genus. 

CLIDOPHORUS    NEGLECTUS    Hall. 

Plate  XL,  Fig.  10. 

1897.     Clidophorus  neglecius  Ulrich,  Pal.  Minn.,  pt  II.,  p.  607,  pi. 
42,  figs.  20-25. 

Description, — "Shell  transversely  subelliptic,  rather  strongly  con- 
vex ;  ends  subequally  rounded,  the  anterior  generally  a  little  narrower 
than  the  posterior;  the  outline  of  the  latter,  however,  often  exhibits 
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a  tendency  to  become  angular  just  beneath  the  middle  and  obliquely 
subtruncate  above;  basal  and  dorsal  margins  broadly  convex.  Beaks 
small,  somewhat  tumid,  placed  about  one-third  of  the  length  of  the 
shell  behind  the  anterior  extremity.  Surface  marked  by  fine,  con- 
centric lines  and  several  stronger  varices  of  growth;  the  latter  show 
through  the  shell,  so  as  to  be  visible  on  casts  of  the  interior.  Hinge- 
plate  narrow,  not  over  half  the  length  of  the  shell,  minutely  toothed ; 
denticles  twenty  or  more  in  each  valve,  three-fourths  of  the  number 
being  posterior  to  the  beaks,  placed  obliquely  and  so  that  they  con- 
verge inwardly,  the  direction  of  the  ant^^ior  series  being  nearly  at 
right  angles  to  that  of  the  posterior  series.  Clavicle  strong,  nearly 
straight,  almost  vertical,  shaq^ly  defining  the  somewhat  semi-circular 
and  large  anterior,  muscular  scar,  and  leaving  a  strong  furrow  in  casts 
of  the  interior  just  in  advance  of  each  beak.  The  furrow  extends 
beyond  the  middle  of  tlie  distance  to  the  basal  margin.  Posterior 
Bcar  faint,  smaller  than  the  anterior,  occupying  a  central  position  on 
the  po^-cardinal  slope.  Several  small  umbonal  scars  may  be  observed 
on  good  casts,  and  obscure  rays  are  occasionally  visible  on  their 
sides." — Ulrich, 

The  dimensions  of  a  left  valve  are :  length,  9  mm. ;  height,  5  mm. 

Remarks, — Only  a  few  specimens  of  this  species  have  been  found 
in  the  Trenton  limestone  of  New  Jersey.  They  are  all  more  or  less 
imperfect  casts  of  the  interior  of  the  shell,  and  are  somewhat  more 


ORDOVICIAN  FAUNAS.  167 


t 


ually  into  the  broadly  and  unifornily-curved  posterior  margin;  basal 
line  most  prominent  and  fcitrongly  convex  behind  the  centre,  in  front 
of  which  point  it  ascends  rather  rapidly,  with  a  much  more  gentle 
curve,  into  the  short,  small  and  sharply-rounded  anterior  end.  Urn- 
bones  full,  large  and  proinin<*nt,  Ix^aks  small  and  strongly  incurved; 
umbonal  ridge  subangular  near  the  beaks  only,  inconspicuous  in  a 
lateral  view.  Surface  marked  with  concentric  lines  of  growth.  These, 
with  the  exception  of  a  few  near  the  margin,  are  obscure  in  the 
material  at  hand.  Ligamental  area  very  narrow.  Ilinge-plate  of 
moderate  strength,  with  three  slightly-curved  and  nearly-horizontal 
cardinal  teeth  and  two  or  thrw'  slender,  posterior,  lateral  teeth  in 
each  valve.  Pallial  line  and  anterior  adductor  muscle  distinct,  the 
latter  rather  small  and  of  oi>ovate  or  subcircuMr  shape ;  i)osterior  ad- 
ductor faintly  impressed,  situated  immediately  beneath  the  lateral 
teeth.  Internal  imibonal  sulcus  and  ridgij  slightly  developed,  but 
alwaj-s  distinguishable  on  good  casts  of  the  interior." — Ulrich. 

The  dimensions  of  a  somewhat  imperfect  specimen  are :  length,  17 
mm.;  height,  18  mm.;  thickness  through  both  valves,  12  mm. 

liemarlcs. — This  species  has  not  Ix^en  found  abundantly  in  the  Tren- 
ton limestone  of  Xew  Jersey,  but  the  spe(;imens  seem  to  Ix^  identical 
with  the  more  typical  representative*??  of  the  species  from  the  Missis- 
sippi valley,  except  in  being  somewhat  smaller. 


CVnTODONTA    CANADENSIS   Bill. 

Plate  XI.,  Fig.  3. 

1858.     Cyrtodonta  canadensis  Bill.,  Can.  Xat.  and  Geol.,  vol.  III.,  p. 
434,  figs.  8-10. 

Description. — "Transversely  broad-oval;  anterior,  posterior  and 
ventral  margins,  and  also  the  posterior  half  of  the  dorsal  margin, 
p^ularly  rounded ;  a  portion  of  the  ventral  margin  alx>ut  the  centre 
of  the  width  is  sometimes  }iearly  straight;  dorsal  margin  elevated, 
somewhat  compressed;  diagonally  and  rounded  ventricose  from  the 
umbones  towards  the  posterior  ventral  angle;  beaks  short,  obtusely 
rounded,  incurved;  surface  nearly  smooth  or  obscurely  marked  with 
concentric  ridges;  a  few  strong,  imbricating  lamellae  of  growth  near 
the  margin  of  some  specimens." — BilUngs. 
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The  approximate  dimensions  of  an  imperfect  right  valve  from  New 
Jersey  are:  length,  40  mm.;  height,  35  mm.;  convexity,  11  mm. 

Remarks. — A  large  species  of  Cyrtodonta  from  the  lower  portion  of 
the  Trenton  limestone  in  New  Jersey  seems  to  agree  closely  with 
Billings'  description  and  illustrations  of  C.  canadensis,  the  only  dif- 
ference noticeable  being  that  the  anterior  margin  is  more  broadly 
rounded.  None  of  the  species  are  perfectly  preserved,  and  there  may 
be  some  doubt  as  to  the  correctness  of  the  identification,  but  more 
perfect ly-preser\'ed  specimens  are  essential  before  a  specific  distinc- 
tion can  certainly  be  made. 


WHITELLA   SUBORBICULARIS   n.  sp. 


Plate  XI.,  Fig.  2. 


Description. — Shell  of  medium  size,  erect,  ventricose,  suborbicular 
in  outline,  the  hinge-line  rather  long,  arcuate.  Beaks  of  moderate 
size,  prominent,  strongly  incurved ;  umbones  prominent,  umbonal  ridge 
sharply  angular  near  the  beak,  becoming  more  broadly  rounded  after 
passing  the  umbonal  region.  The  post-umbonal  slope  abrupt,  concave, 
with  the  suggestion  of  a  faint  second  ridge,  diverging  from  near  the 
beak,  about  one-third  of  the  distance  from  the  umbonal  ridge  to  the 
posterior  margin.     The  anterior  slope,  from  the  umbonal  ridge,  is 


OEDOVICIAN  FAUNAS.  169 

WHITELLA   SUBTRUNCATA   (Hall). 

Plate  XI.,  Fig.  4. 

X  847.     Edmondia  suhtruneata  Hall,  Pal.  N.  Y.,  vol.  I.,  p.  156,  pi. 
35,  figs.  3  a-b  (not  fig.  3  c,  or  pi.  34,  fig.  9). 

Description, — Shell  oblique,  elongate,  ventricose,  subelliptical  in 

oxitline.    Beaks  small,  prominent,  strongly  incurved ;  umbones  promi- 

xient,  projecting  beyond  the  hinge-line.     Anterior  extremity  of  the 

sfaell  rather  sharply  rounded,  the  antero-basal  margin  gently  convex 

ox    nearly   straight,   the  posterior  extremity   broadly   rounded,   the 

j>ostoro-dorsal  margin  convex,  rounding  into  the  posterior  extremity 

of  the  arcuate  hinge-line.     Umbonal  ridge  arcuate,  sharply  angular 

xiear  the  beak,  becoming  more  and  more  broadly  rounded  as  it  ap- 

X>Toaches  the  postero-basal  extremity  of  the  shell.    The  post-umbonal 

slope  abrupt,  concave ;  the  anterior  slope  convex. 

The  dimensions  of  a  nearly-perfect  right  valve  are:  length  from 
beak  to  postero-basal  extremity,  37  mm.;  width  at  right  angles  to 
last  dimension,  25  mm.;  convexity,  11  mm. 

Remarks. — The  several  specimens  illustrated  by  Hall  to  represent 
Edmondia  suhtruneata  undoubtedly  belong  to  more  than  one  species 
and  probably  to  two  or  more  genera.     The  New  Jersey  shell  which 
is  referred  to  this  species  is  somewhat  common  in  some  of  the  higher 
Trenton  beds  in  the  Jacksonburg  section,  and  is  believed  to  be  spe- 
cifically identical  with  Hall's  specimen  illustrated  by  figure  3  a.    Fig- 
ure 3  6  may  also  be  the  same,  but  the  other  specimens  illustrated  are 
distinct.     The  Xew  Jersey  specimens  are  evidently  members  of  the 
genus  Whitella,  and  the  species  is  here  transferred  to  that  genus. 


MODIOLOPSIS   FABA   (Con.). 

Plate  XI.,  Figs.  13-15. 

1847.     Modiolopsis  faba  Hall,  Pal.  X.  Y.,  vol.  I.,  p.  158,  pi.  35,  figs. 

Description. — Shell  small,  alx>ut  twice  as  long  as  high,  the  greatest 
height  in  the  posterior  half;  the  beak  situated  about  one-fifth  the 
length  of  the  shell  from  the  anterior  extremity,  somewhat  compressed 
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and  slightly  incurved;  the  postero-cardinal  region  subalate.  Basal 
and  cardinal  margins  diverging  posteriorly;  the  anterior  end  rather 
sharply  rounded ;  the  basal  margin  more  or  less  sinuate  at  or  a  little 
in  front  of  the  middle  of  the  shell,  curving  upward,  both  in  front  and 
behind,  to  meet  the  anterior  and  posterior  margins ;  posterior  margin 
broadly  rounded  below  and  obliquely  truncate  al)ove.  Umbonal  ridge 
extending  from  the  beak  obliquely  ])ackward  to  the  poetero-ba^al  por- 
tion of  the  shell,  sharply  rounded  or  subangular  near  the  beak,  but 
becoming  more  broadly  rounded  posteriorly.  In  front  of  the  umbonal 
ridge,  extending  from  the  beak  obliquely  backward  to  near  the  middle 
of  the  basal  margin,  is  a  rather  broad  and  shallow  sinus,  which  gives 
rise  to  the  sinuosity  of  the  ba,sal  margin.  The  most  prominent  point 
on  the  surface  of  the  shell  is  upon  the  umbonal  ridge  at  about  the 
centre  of  the  shell.  Surface  marked  with  somewhat  irregular,  con- 
centric lines  of  growth,  which  are  usually  more  or  less  inconspicuous. 

The  dimensions  of  average  specimens  are:  length,  6  to  7  mm.; 
height,  3.5  to  4  mm. 

Remarks, — This  is  one  of  the  commoner  species  of  p(4ecypods  in 
the  fauna  of  the  higher  beds  of  the  Trenton  formation,  and  it  is 
believed  to  be  identical  with  the  little  shell  described  from  the  Xew 
York  Trenton  limestone  as  Modiolopsk  faha.  The  greater  number  of 
specimens  preserved  are  right  valves.  Only  a  few  left  valves  have  been 
seen;  they  are  slightly  less  convex,  with  a  less  conspicuous  uralx^nal 
ride 
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beak  obliquely  backward  to  the  basal  margin.  Anterior  extremity  of 
•fclie  shell  compressed.  The  most  prominent  point  on  the  shell  is  near 
"the  centre,  on  the  umbonal  ridge.  Surface  marked  by  more  or  less 
obscure,  concentric  lines  of  growth. 

The  dimensions  of  a  perfect  cast  of  the  right  valve  arc:  length,  15 
xnin. ;  width,  10  mm.;  convexity,  3  mm. 

Remarks. — This  species  may  l)e  recognized  by  its  rather  short  and 
broad  form,  the  flattencnl  umbo  and  the  oblique  sinus. 


MODtOLOPSrS   DEPKESSA    U.  sp. 
Plate  XI.,  Fig.  8. 

Description. — Shi'll  su))ovate  in  outline,  the  valves  depressed-con- 
vex. Anterior  margin  regularly  rounded  from  l)eneath  the  beak  into 
the  nearly-straight  or  slightly-convex  basal  margin;  the  posterior 
margin  broadly  and  regularly  rounded.  Beak  small,  a  little  elevated 
above  the  hinge-line;  umbonal  ridge  broadly  rounded  and  ill-defined; 
the  post-umbonal  slope  convex  above,  becoming  concave  toward  the 
hinge-line;  antero-basal  slope  with  a  rather  broad,  shallow,  ill-defined 
depression  or  sinus  extending  from  the  basal  margin  half  way  to  the 
beak.    Surface  marked  by  obscure,  concentric  lines  of  growth. 

The  dimensions  of  a  nearly-complete  right  valve  are:  length,  16 
mm.;  width,  10.5  mm.;  convexity,  1.5  mm. 

Remarks. — This  species  may  l)c  recognized  by  its  depressed-convex, 
nearly-smooth  valves,  with  obscure  umbonal  ridge  and  small  beak. 


ORTIIODESMA    CANALICULATUM    Ulrich. 

Plate  XL,  Fig.  5. 

1897.     Orthodesnia  canal iculatmn  Ulr.,  Pal.  Minn.,  pt.  II.,  p.  520, 
pi.  37,  figs.  7-11. 

Description. — "Shell  elongate,  the  length  throe  times  the  height; 
cardinal  and  basal  margins  straight,  nearly  parallel;  posterior  mar- 
gin oblique,  rounding  into  the  hinge-line,  below  which  it  slopes  back- 
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ward  with  a  gentle  curve  to  the  postero-basal  extremity,  where  it 
turns  abruptly  into  the  basal  line;  anterior  end  contracted  in  front 
of  the  beaks,  of  moderate  length,  rounded,  most  prominent  a  little 
above  the  middle.  In  a  side  view  the.  beaks  project  very  little,  are 
compressed  by  a  broad,  shallow  sulcus,  which  crosses  the  valves  and 
occupies  a  large  part  of  the  anterior  three-fifths  of  the  shell ;  umbonal 
ridge  rather  distinct,  extending  from  the  beaks  to  the  postero-basal 
extremity.  In  a  cardinal  view  of  casts  of  the  interior,  the  only  condi- 
tion in  which  the  species  has  been  noticed,  the  hinge-line  is  strongly 
depressed,  lying  at  the  bottom  of  a  wide  and  deep  channel,  deepest 
between  the  rather  widely-separated  beaks  and  gradually  shallowing 
posteriorly.  Casts  usually  almost  smooth,  exhibiting  only  a  small 
number  of  obscure,  concentric  furrows.  One  specimen  preserves  a 
small  part  of  the  shell,  and  this  shows  that  near  the  dorsal  edge  the 
outer  surface  is  marked  with  somewhat  regular,  raised  lines,  about 
six  of  them  in  5  mm.  The  lx>st-preserved  easts  exhibit  in  the  posterior 
half  of  the  mesial  sulcus  a  num))er  of  obscure  radii.  Anterior  mus- 
cular scar  sharply  defined  at  the  inner  side,  rather  small,  broad-oval 
or  circular,  occupying  the  middle  two-fourths  of  the  upper  half  of 
the  anterior  end.  Posterior  impression  somewhat  larger  than  the 
anterior,  subcircular,  with  a  narrow  prolongation  extending  forward 
nearly  parallel  with  the  posterior  cardinal  margin.  Pallial  line  dis- 
tinct in  the  anterior  half,  consisting  (on  the  casts)  of  a  straight  row 
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GONIOPHORA   CARINATUS    (Hall). 

Plate  XL.  Fig.  23. 

J.  S47.     Modiolopsis  carinatus  Hall,  Pal.  N.  Y.,  vol.  I.,  p.  IGO,  pi.  35^ 
figs.  1 1  a-6*. 

Description. — Shell  small,  subovate  in  outline,  angular  posteriorly. 
-Anterior  margin  sharply  rounded;  basal  margin  nearly  straight  or 
slightly  convex;  postero-basal   extremity  acutely  angular;  posterior 
aiaargin  obliquely  truncate,  meeting  the  hinge-line  in  an  obtusely 
xx>tinded  angle;  cardinal  margin  straight,  subparallel  with  the  basal 
xnargin.     Beaks  small,  incurved,  elevated  above  the  hinge-line,  situ- 
ated at  about  the  anterior  fourth  of  the  total  length  of  the  shell. 
XTmbonal  ridge  usually  describing  a  slight,  sigmoidal  curve,  sharply 
singular  or  carinate;  the  post-umbonal  slope  concave,  sometimes  with 
fi  slight,  nearly-obsolete  ridge  extending  from  the  beak  to  the  middle 
of  the  truncate  posterior  margin.     Antero-basal  slope  convex,  Avith  a 
slight.,  ill-defined,  shallow  sinus  extending  from  the  beak  obliquely 
"backward  to  near  the  middle  of  the  basal  margin.     Surface  marked 
by  rather  strong,  more  or  k^s  irregular,  concentric  lines  of  growth. 

The  dimensions  of  the  largest  specimens  observed,  a  left  valve,  are : 
length,  14  mm. ;  height,  7  mm. ;  convexity,  3.5  mm. 

Remarks, — This  little  shell  is  rather  uncommon  in  the  Trenton 
fauna  of  New  Jersey,  but  may  be  easily  distinguished  from  any  of 
its  associates  by  its  strongly-carinate  umbonal  ridge.  It  was  originally 
described  as  a  species  of  Modiolopsis,  but  it  clearly  does  not  belong 
in  that  genus,  and  there  seems  to  be  no  reason  for  considering  it  to  be 
generically  distinct  from  Goniophora,  which  is  more  characteristically 
a  Devonian  genus. 

A:MrHlNUKA. 

CHITON?   Sp. 

Plate  XIII ,  Figs.  i)-10. 

A  single  plate,  probably  the  posterior  tenninal  one,  has  been  ob- 
served in  the  New  Jersey  collections,  which  probably  belongs  to  one 
of  the  Chitons.    Its  true  generic  reference  is  uncertain,  but  doubtless 
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it  is  not  a  member  of  the  recent  genus  Chiton.  It  is  subpentagOEi.:H 
in  outline,  obtusely  angular  in  front,  its  posterior  margin  slights 
sinuate.  Along  the  median  line  it  is  quite  sharply  rounded  iowei^^cz 
the  apex,  but  l)ecomes  more  broadly  rounded  posteriorly,  with  a  8ligt^» 
longitudinal,  median  groove,  becoming  stronger  i>OvSteriorly.  The  si<L«« 
slope  down  to  the  lateral  margins  with  a  gentle  convexity.  The  stk^  - 
face  is  smooth. 

Its  dimensions  are:  length,  7  mm.;  breadth,  7  mm. 


GASTROPODA. 

ARCIIINACELLA   PATKLLIFORMIS    (Hall). 

Plate  XII.,  Figs.  1-2. 

1847.     Carinaropsis  patelliformis  Hall,  Pal  N.  Y.,  vol.  I.,  p.  183,  pt 
40,  figs.  2a-b. 

Description, — Shell  subovate  in  outline,  slightly  narrowed  posteri^ — 
orly,  patelliform,  obliquely  depressed,  conical,  obtusely  subcarinat^ 
along  the  median,  dorsal  line;  the  apex  situated  anteriorly,  slightly" 
ineur\Td  and  extended  in  a  line  with  or  a  little  beyond  the  margin. 
Surface  marked  by  fine,  concentric  lines  of  growth. 

The  dimensions  of  a  nearly-])erfoct  s]x?cimen  are:  length,  11  mm.; 
breadth,  0  mm. ;  convexity,  4  mm. 


ORDOYICIAX  FAUNAS.  175 

the  dorsal  slopes  gently  convex  and  distinctly  undulated  by  strong, 
slightly-curved,  transverse  furrows  and  subangular  ridges;  the  ven- 
tral or  umbilical  slopes  almost  flat  and  usually  without  undulations; 
ventral  side  with  a  sharp,  c<^ntral  furrow  for  the  reception  of  the  dorsal 
carina  of  the  preceding  volution.  Umbilicus  well  defined,  wide  and 
deep,  the  edge  wavy.  Aperture  a  little  wider  than  high,  tlie  height 
a  little  more  than  half  the  greatest  diameter  of  the  shell,  more  or 
less  rhombic-subquadrate  in  outline. 

The  dimensions  of  the  Ix^st-preserved  specimen  observed  are:  great- 
est diameter,  11.5  mm.;  width  of  aperture,  8.5  mm. 

Remarkfi. — This  variety  of  Cyrtolites  ornatus  differs  only  from  the 
typical  form  of  the  species  in  its  smaller  size.  The  variety  is  the 
older  form,  being  known  only  from  the  Trenton,  while  the  larger, 
more  typical  form  occurs  in  younger  beds.  But  few  individuals  have 
been  observed  in  the  New  Jerstn'  collections,  and  all  of  these  are 
internal  casts,  so  that  the  delicate  surface  markings  of  the  species 
cannot  be  stK^n.  These  markings  consist  of  delicate,  raised  lines,  run- 
ning almost  straight  across  the  volutions,  with  short,  connecting  lines 
arranirod  alternatelv. 


PUOTOWARTllIA    CANCELLATA    (Hall). 

Plate  XII.,  Figs.  3-5. 

1897.     Proiowarthia  canceUata  U.  &  8.,  Pal.  Minn.,  pt.  II.,  p.  872, 
pi.  63,  figs.  1-1-1. 

Description. — Shell  of  medium  size,  subglobose,  close  coiled,  with 
no  umbilicus  when  the  shell  is  preserved,  but  with  a  small  one  in  the 
casts.  In  immature  specimens  the  dorsum  of  the  outer  volution  is 
rather  sharply  rounded,  but  with  increasing  age  it  becomes  more 
broadly  rounded,  losing  entirely  the  obscure  carination  of  the  younger 
shells.  Sinus  shallow,  rounded;  the  lateral  margins  of  the  aperture 
on  either  side  of  the  sinus  i-egularly  and  rather  gently  convex.  Aper- 
ture wider  than  hi<^h,  subsc^ni-circiilar  in  outline.  On  the  larger  in- 
ternal casts  one  or  more  rather  broad  and  shallow,  rounded,  transverse, 
wrinkle-like  depressions  are  frequently  present  near  the  apcTture  and 
parallel  with  the  apertural  margin. 
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The  (limenBions  of  a  large  specimen  are:  maximum  diameter,  21 
mm. ;  width  of  aperture,  18  mm.  * 

Remarks, — In  none  of  the  New  Jersey  specimens  have  the  deliea^'fc 
surface  markings  of  this  species  been  observed.  These  marking; 
should  consist  of  fine  transverse  and  still-finer  revolving  lines,  giviix, 
to  the  surfacH?  of  the  shell  a  cancellated  appearance. 


TETILVNOTA    BIDOHSATA    (Hall). 
Plate  XII..  Figs.  18-19. 

1847.     Bucania  biilorsata  Hall,  Fal.  N.  Y.,  vol.  L,  p.  186.  pi.  -i^ 

figs.  8  a-(j, 
1897.     Tetranota  bulorsata  U.  &  S.,  Pal.  Minn.,  pt.  II.,  p.  877,  jp 

(?5,  figs.  UV-IS. 


Pesenptiofu — **Shell  usually  about  12  mm.  in  height,  but  the  height 
may  oxiiynl  *^0  mm.,  and  occasionally  Reaches  2o  mm. :  volutions  tw(^ 
and  a  half  to  thnv  and  a  half,  vertically  compressed,  sublunate  in 
Siei*tion :  the  width  for  the  inner  volutions  or  in  young  specimens  a 
little  greater  than  twi^v  the  height:  in  old  examples  the  increasing 
altitude  of  the  contro-dorsal  ridgt^s  causes  the  width  just  behind  the 
ajvrtun^  to  Ik*  pn>[H*rtionally  somewhat  less;  umbilicus  large,  deep, 
rather  sharply  dofineil,  the  width  generally  about  half  the  greatest 
diameter  of  the  shell ;  the  latter  dimension  is  to  the  greatest  width 
of  the  ajvrtun*  alxnit  as  thnv  is  to  four.  Aperture  somewhat  abruptly 
ex}vuuK\l  laterally,  the  height  and  width  about  as  thr^'c  is  to  seven; 
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groove,  which  slopes  down  to  the  angular  or  sharply-rounded  side  of 
the  volution.  While  the  central  pair  of  ridges  increases  in  prominence, 
the  lateral  pair  becomes  more  and  more  indistinct  on  the  last  volution, 
till,  at  the  apertural  margin,  they  are  scarcely  distinguishable — at  any 
rate,  this  is  true  of  casts.  The  transverse  surface  markings  are  promi- 
nent, regular,  visible  to  the  unassisted  eye,  about  three  in  1  mm. ;  the 
course  of  the  striae  from  the  umbilicus  is  at  first  nearly  straight  across, 
and  it  is  only  in  the  oeiitro-lateral  grooves  that  they  curve  backward 
very  strongly.  When  the  characters  of  the  external  layer  are  pre- 
served, these  very  fine,  short  lines  are  to  be  seen  crossing  the  trans- 
verse lines  rectangularly." — Ulrich  and  Scofield. 


BUCANIA   PUNCTIFRONS    (Emm.). 
Plate  XII.,  Figs.  10-12. 

1842.     Bellerophon  punctifrons  Emm.,  Geol.  Eep.  2d  Dist.  N.  Y.,  p. 

392,  fig.  5. 
1847.     Bucania  punctifrons  Hall,  Pal.  N.  Y.,  vol.  I.,  p.  187,  pi.  40  A, 

figs.  1  a^e. 
1897.     Bucania  punctifrons  U.  &  S.,  Pal.  Minn.,  pt.  II.,  p.  894,  pi. 

67,  figs.  41-44. 

Description. — "Shell  rather  small,  probably  not  exceeding  20  mm. 
in  height.  Volutions  three  or  four  and  a  half,  rounded  on  the  back, 
subangular  on  the  sides ;  umbilicus  large,  its  width  somewhat  greater 
than  half  the  height  of  the  shell ;  aperture  slightly  wider  than  high, 
subpentagonal.  In  a  transverse  section  the  volutions  are  semi-circular 
in  the  dorsal  half,  with  the  umbilical  slopes  almost  straight  and  the 
ventral  side  broadly  indented  by  the  preceding  whorl.  The  width 
of  the  last  volution  expands  from  6  mm.  to  12  mm.  in  a  specimen  18 
mm.  high.  In  the  same  specimen  the  slit  has  a  length  of  16.6  mm. 
and  a  width  of  0.7  mm.  The  slit-band  is  concave,  bordered  on  each 
side  by  a  delicate  line  and  crossed  by  numerous  fine  lunulse.  On  each 
side  of  the  slit  and  band  the  whole  exposed  surface  is  covered  by  a 
strong  and  very  sharply-defined  network,  the  deep  meshes  of  which 
are  so  arranged  that  they  form  rows  running  in  two  directions,  one 
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almost  directly  across  the  volutions,  the  other  obliquely  forward  and 
outward  from  the  band.  Finally,  in  certain  lights,  a  third  arrange- 
ment of  the  meshes  will  be  obsen^ed,  namely,  in  a  series  passing  ob- 
liquely forward  from  the  sides  to  the  slit-band.  The  last  direction 
is  approximately  at  right  angles  to  certain  more  or  less  distinct  lines 
or  varices  of  growth,  which  interrupt  the  regularity  of  the  network  on 
old  examples.'- — Ulricli  and  Sco field. 


PHUAGMOLITES   COMPRESSUS    Con. 
Plate  XII.,  Figs.  16-17. 

1838.     Phragmoliies  comprcssus  Con.,  Ann.  Rep.  Geol.  Surv.  N.  Y., 

p.  111). 
1847.     Cj/rtolites  comiwessus  Hall,  Pal.  X.  Y.,  vol.  L,  p.  188,  pi. 

40  A,  figs.  2  a-f. 

Shell  discoid.  Volutions  two  or  three,  slightly  embracing,  strongly 
earinate  upon  the  dorsum,  subtriangular  in  cross-section,  wider  than 
high;  the  sides  moderately  convex  from  the  base  of  the  carina  to 
the  margin  of  the  umbilicus,  where  they  are  bent  abruptly  inward 
at  nearly  riglit  angles  to  the  plane  of  the  shell ;  umbilicus  from  two- 
fifths  to  one-half  the  total  diameter  of  the  shell.    The  lateral  surfaces 
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rather  than  with  the  GaBteropods,  his  type  species  cannot  be  mistaken. 
Under  these  conditions,  the  name  Phragmolites  is  used  in  this  place 
rather  than  Conradella. 


oxYDiscus  SUBACUTUS  Ulrich. 

Plate  XII.,  Figs.  8-9. 

1897.     Oxydiscus  subacutus  Ulrich,  Pal.  Minn.,  pt.  II.,  p.  913,  pi. 
62,  figs.  (>2-G/),  pi.  82,  figs.  23-25. 

Description. — "Shell  lenticular;  dorsum  acutely  carinated ;  greatest 
diameter  from  15  mm.  to  28  mm.;  greatest  thickness  or  width  neariy 
one-half  the  diameter.  Volutions  three  and  one-half  to  four  and  one- 
half,  thickest  near  the  umbilicus,  from  which  the  surface  ascends,  first, 
with  a  gently  convex,  then  with  a  concave  slope  to  the  sharp  periphery; 
each  volution  embracing  between  one-third  and  one-half  of  the  pre- 
ceding one;  umbilicus  exposing  all  the  whoris;  its  width  somewhat 
less  than  one-third  of  the  diameter  of  the  shell;  edge  of  umbilicus 
abrupt,  subangular;  aperture  obcordate,  indented  below  by  the  sharp 
dorsum  of  the  perceding  whorl;  margin  of  aperture  thin,  in  a  side 
view  with  a  strong,  backward  sweep;  slit  long,  very  narrow.  Surface 
marked  by  fine  and  rather  indistinct  lines  of  growth." — Ulrich. 


PTEROTHECA   EXPANSA    (Emm.)  ? 
Plate  XII.,  Fig.  35. 

1842.     Delthyris  expansus  Emmons,  Geol.  Hep.  2d  Dist.  N.  Y.,  p. 

397,  figs.  109-112. 
1861.     Cliodcrma  expansa  Hall,  14th  Ann.  Rep.  N.  Y.  State  Cab. 

Nat.  Hist.,  p.  98. 

A  single  imixjrfoet  specimen,  which  may  belong  to  this  species,  has 
lieen  observed.  It  is  a  shell  which,  when  complete,  was  subellipti- 
cal  in  outline  and  strongly  carinate  along  its  median  line.  Each 
lateral  slope  from  the  median  line  of  the  shell  is  at  first  abrupt  to 
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the  base  of  the  carina  and  is  then  gently  convex  to  the  lateral  mar- 
gins, with  a  single,  shallow,  rounded  furrow  extending  from  the  apex 
obliquely  to  the  postero-lateral  margin. 

The  approximate  dimensions  of  the  shell  must  have  been:  length, 
24  mm. ;  width,  30  mm. 


RAPHISTOMA   PERACUTUM    U.    &    S. 

Plate  XII.,  Figs.  22-23. 

1897.     Raphistoma  peracutum  U.  &  S.,  Pal.  Minn.,  pt.  II.,  p.  940,  pi. 
68,  figs.  1-6. 

Description. — "Shell  small,  not  known  to  exceed  12  mm.  in  di- 
ameter, consisting  of  three  or  three  and  one-half  whorls,  flat  above, 
rounded  below;  periphery  very  sharp  and  thin;  umbilicus  equaling 
a  little  more  than  a  fourth  of  the  greatest  diameter,  its  edge  nar- 
rowly rounded;  height  of  shell  very  slightly  exceeding  a  fourth  of 
the  width.  Surface  marked  on  the  flat,  upper  side  with  very  fine, 
subequal  stria,  sweeping  on  the  whole  rather  strongly  backward  from 
the  suture.  About  a  third  of  the  width  of  a  whorl  from  the  suture 
the  striae  are  interrupted  by  a  delicate,  revolving  line.  Between  the 
latter  and  the  extreme  edge  of  the  peripheral  carina  the  striae  make 


ORDOVICIAN  FAUNAS.  181 

LOPHOSPIRA   MEDIALIS   U.    &    S. 

Plate  XIL,  Fig.  28. 

1897.     Lophospira  medialis  U.  &  S.,  Pal.  Minn.,  pt  II.,  p.  973,  pi. 
73,  figs.  23-29. 

Description.— ''UeigYit  12  to  22  mm.;  apical  angle  58°  to  70°,  the 
average  about  63°.  Volutions  six  or  seven,  all  contiguous,  somewhat 
depressed,  rounded  below;  upper  slope  nearly  flat,  generally  a  little 
concave  in  the  outer  half  and  gently  convex  toward  the  suture,  occa- 
sionally convex  enough  to  form  an  obscure,  subsutural  angulation; 
lower  carina  becoming  less  distinct  with  age,  never  strong,  generally 
quite  indistinct;  l)etween  it  and  the  prominent  peripheral  carina, 
which  carries  the  rounded  band,  the  outline  is  more  or  less  concave; 
umbilicus  small,  but  always  present.  Surface  markings  rather  strong, 
lamellose,  strongly  curved  backward,  often  gathered  into  undulating 
groups  near  the  umbilicus.^' — Ulrich  and  Scofield. 

LOPHOSPIRA   OWENI   U.   &    S. 

Plate  XII.,  Fig.  34. 

1897.     Lophospira  oweni  U.  &  S.,  Pal.  Minn.,  pt.  II.,  p.  980,  pi.  73, 
figs.  41-45. 

Description,— '"RQighi  25  to  36  mm.;  apical  angle  59°  to  62°. 
Volutions  six  or  seven,  the  first  very  minute,  decidedly  angular. 
Peripheral  band  prominent,  thick  and  rounded,  sometimes  margined 
by  a  delicate  line  on  each  side.  Upper  slope  concave,  except  near 
the  suture,  where  there  is  usually  a  broad,  rounded  ridge  or  carina; 
this  ridge,  however,  l)ecome8  quite  obsolete  on  the  sixth  or  seventh 
volution.  Ijower  side  sloping  inward,  scarcely  ventricose,  the  outline 
being  first  concave,  next  convex,  then  straight  or  concave  and  finally 
convex  again,  there  being  a  peculiar  swelling  just  behind  the  minute 
umbilicus.  The  first  convexity  beneath  the  peripheral  band  repre- 
sents the  lower  carina  of  L.  perangulata  and  other  species,  and  in 
young  shells  it  is  sharp  enough  to  be  called  a  carina,  but  as  growth 
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proceeds  it  becomes  more  and  more  obtuse.  Aperture  straight  at  Ui^ih 
inner  margin,  somewhat  narrowly  produced  at  the  lower  angle.  Sur- 
face markings  rarely  preserved;  whenever  preserved,  they  consist  o 

rather  distant,  delicate,  sublamellose  striae,  with  very  fine  lines 
tween  them,  all  cur\4ng  backward  strongly  to  the  peripheral  band.^ 
Ulrich  and  Scofield. 

Remarks, — This  species  is  rare  in  the  Black  River  horizon  of 
Trenton  formation  at  Jacksonburg,  and  has  not  been  observed  in  a^ 
satisfactory  condition  of  preservation  to  exhibit  all  its  characteristics — 
There  seems  to  be  no  doubt,  however,  that  the  Xew  Jersey  shell  if= 
identical  with  the  species  which  has  been  described  as  L.  oweni  fronts 
Minnesota. 

LIOSPIRA   MICULA    (Hall). 
Plate  XII.,  Figs.  24-25. 

1862.     Plevrotomaria  micula  Hall,  Geol.  Rep.  Wis.,  vol.  I.,  p.  55,^^ 

fig.  4  (no  description). 
1897.     Liospira  micula  V.  &  S.,  Pal.  Minn.,  pt.  II.,  p.  994,  pi.  68, 

figs.  24-29. 

Description. — Shell  small,  discoidal -lenticular,  consisting  of  about 
four  volutions.  The  umbilicus  filled  by  a  perfectly-smooth,  rather 
distinctly  outlined,  concave,  reflexed  callosity  of  the  inner  lip.  He 
sutures  very  shallow:  the  spire  forming  an  almost  continuous,  even 
slope  from  the  apex  to  the  periphery,  the  apical  angle  being  fnxn 
120**  to  12T**.  The  periphery  of  the  outer  voluti(m  is  sharply  angular 
in  the  cast^,  but  is  more  rounded  when  the  shell  is  preserved.    The 
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diflPerent  from  the  specimens  here  referred  to  L.  micula.  Pleuroto- 
maria  micula  was  illustrated,  but  not  described,  by  Hall,  the  speci- 
mens coming  from  the  Trenton  formation  in  Wisconsin.  The  species 
was  afterwards  reidentilioil  and  described  by  Ulrich  and  Scofield  in 
their  Minnesota  report,  and  it  ha.s  l>een  recognized  as  a  rather  common 
Trenton  form  in  the  Mississippi  valley.  The  real  status  of  L,  sub- 
tilistriata  still  remains  in  doubt.  It  is  possible  that  it  is  really  a 
minute  species,  and  that  the  large  specimens  illustrated  for  the  species 
are  specifically  distinct  from  the  minute  specimens  indicated  in  the 
description,  and  should  be  referred  to  L,  micula.  It  is  also  possible 
that  the  small  individuals  mentioned  by  Hall  are  only  the  young  of 
the  larger  one,  and  that  the  two  supposed  species,  suhtilistriata  and 
micula,  are  one  and  the  same,  in  which  case  the  name  suhtili^triata, 
having  priority,  would  l)e  the  proper  designation  of  the  s}x?cies. 


HORMOTOMA    SALTERI    IJltich. 

Plate  XII.,  Fig.  29. 

1897.     Hormotoma  salieri  Ulr.,  Pal.  Minn.,  pt.  II.,  p.  1016,  pi.  70, 
figs.  44-51. 

Description. — Height  12  to  40  mm. ;  apical  angle  24°  to  25°.  Volu- 
tions nine  or  ten  in  large  individuals,  rounded,  with  a  central,  flattened 
or  slightly  concave,  revolving  band,  which  is  bordered  on  each  side  by 
a  delicate,  raised  line;  not  recognizable  on  the  internal  casts.  Suture 
simple,  deep.  Lines  of  growth  fine,  bending  strongly  backward  from 
the  suture  to  the  band,  and  l)eneath  this  curving  very  strongly  forward 
again.  Aperture  nearly  circular,  the  outer  lip  deeply  notched  at  the 
revolving  band. 

RemarJcs.^-Thh  species  has  been  separated  from  the  common  fi. 
gracilis  (Hall)  by  Ulrich  because  of  its  greater  apical  angle,  the 
typical  form  of  H.  gracilis  having  an  apical  angle  of  but  about 
18°.  In  all  other  respects  the  two  species  are  essentially  alike,  and 
the  specimens  now  referred  to  H.  salteri  have  always  previously 
been  referred  to  H.  gracilis.  The  species  is  rather  common  in  the 
Trenton  limestone  of  New  Jersey  in  some  localities,  and  in  none  of 
those  observed  is  the  apical  angle  less  than  24°,  and  in  but  few  is  it 
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as  much  as  25^ ;  the  greet  majority  of  species  measures  exactly  04^ 
The  New  Jersey  specimens  usually  lose  their  surface  markings 
being  removed  from  their  limestone  matriic,  and  are  usually  brokei — i 
up  to  such  an  extent  that  it  is  rare  to  secure  fragments  more  thar — : 
12  or  15  mm.  in  length. 

HEUCOTOMA   sp. 

In  the  faunas  of  the  lower  beds  of  the  Jacksonburg  section,  andfl 
elsewhere,  several  specimens  belonging  to  one  or  more  species  of  the^ 
genus  Helicotoma  have  been  noticed.  All  of  them  are  badly  crushed  J 
and  are  in  such  a  condition  that  they  cannot  be  specifically  identified.  - 


ECCYLIOMPHALUS  TREXTOXEXSIS    (Courad). 
Piate  XII.,  Figs.  20-21. 

1842.     Cyriolxtes  trenton^nsis  Conrad,  Jour.  Acad.  Xat.  Sci.  Phil., 

vol.  ^^II.,  p.  270,  pi.  17,  fig.  4. 
1847.     CyrtoUies  trenion^nsis  Hall,  Pal.  N.  Y.,  vol.  L,  p.  189,  pi. 

40  4.  fig^.  3  a-d,  pi.  41,  figs.  1  a-c. 

Description. — Shell  consisting  of  less  than  one  volution,  increasing 
gradually  in  size  from  the  apex,  coiled  in  one  plane.  Cross-section  an- 
gularly subovate.  Ventral  side  of  the  shell  convex  from  the  periphery 
to  the  inner  margin;  the  periphery  rather  sharply  rounded;  about 
midway  between  it  and  the  inner  margin,  on  the  dorsal  side  of  the 
siwlL  U  an  anEulan  i^uW^innaU*  tul^e,  the  i^mce  betweetj  thip  ridge 
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as  a  member  of  the  genus  EccyliomphcUus  by  Ulrich  and  Scofield, 
but  the  New  Jersey  specimens  are  certaii^  cogeneric  with  the  species 
referred  by  them  to  this  genus,  and  there  also  seems  to  be  no  question 
as  to  their  identity  with  the  shells  described  as  Cyrtolites  trentonensis 
from  New  York. 

ECCYLIOMPHALUS   CONTIGUUS   TJlrich. 

Plate  XII.,  Figs.  13-15. 

1897.     Eccyliomphalus  contiguus  Ulrich,  Pal.  Minn.,  pt.  II.,  p.  1037, 
pi.  74,  figs.  48-52. 

Description, — "Shell  12  to  30  mm.  in  diameter,  7  to  16  mm.  in 
height,  consisting  of  three  or  four  rapidly-enlarging,  contiguous 
whorls,  coiled, so  as  to  leave  a  deep  umbilicus,  in  which  from  a  third 
to  a  half  of  each  of  the  inner  whorls  is  visible;  whorls  subovate  in 
section,  higher  than  wide,  somewhat  narrowly  rounded  in  the  outer 
half  of  the  upper  surface.  On  the  upper  side  the  inner  whorls  may 
be  sunken  slightly  beneath  or  raised  above  the  level  of  the  laet ;  inner- 
most whorl  with  a  free  termination.  Mouth  obliquely  subovate,  the 
margin  rather  deeply  notched  above,  broadly  curved  forward  on  the 
outer  side  and  gently  sinuate  below.  Surface  markings  somewhat 
irregular  and  coarse,  parallel  with  the  edge  of  the  mouth." — Ulrich. 

Remarks, — A  single  specimen  from  the  Trenton  limestone  of  New 
Jersey  seems  to  be  identical  or  at  least  closely  allied  to  E,  contiguus, 
de8cril)ed  by  Ulrich  from  the  Stone's  River  group  of  Tennessee.  It 
is  smaller  than  the  dimensions  recorded  for  the  Tennessee  shell,  having 
a  maximum  diameter  of  only  about  6.5  mm.,  but  this  may  be  due 
to  the  immaturity  of  the  shell.  The  shell  itself  is  apparently  entirely 
removed  from  the  specimen,  so  that  the  surface  markings  and  the 
outline  of  the  aperture  cannot  be  certainly  determined,  but  the  gen- 
eral contour  of  the  shell  agrees  closely  with  Ulrich's  figure  52,  except 
that  the  New  Jersey  shell  is  slightly  lower.  If  sufficient  material  could 
be  examined,  it  is  possible  that  the  New  Jersey  specimens  would  con- 
stitute a  species  distinct  from,  but  closely  allied  to,  this  species  de- 
scribed from  Tennessee. 
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CYCL0NEM4  MONTREALEXSIS   Bill. 


Plate  XII.,  Fig.  33. 


1865.     Cycloncma  montrealensis  Bill.,  Pal.  Fose.,  vol.  I.,  p.  30,  fig. 
28,  p.  29. 

Description. — Shell  with  the  height  and  width  about  equal,  the 
diameter  of  full-grown  individuals  being  from  20  to  30  mm.  Apical 
angle  about  90**.  Volutions  about  four,  rather  rapidly  enlarging  and 
strongly  eonvex.  Suture  distinct.  Aperture  subcircular.  Surface 
marked  by  strong,  revolving  lines,  .5  to  1  mm.  apart,  and  by  much 
finer,  oblique,  transverse  lines. 

Remark's. — All  the  specimens  of  this  species  which  have  been  studied 
are  more  or  less  crushed,  so  that  the  amount  of  variation  of  the  apical 
angle  cannot  be  determined,  though  it  is  probably  never  less  than  90**. 
The  tinox  of  all  the  specimens  seen  is  imi)erfect,  so  that  there  may 
have  been  one  or  two  additional  volutions  in  the  perfect  shells. 


IIOLOPEA   SYMMETRICA    Hall. 
Plate  XII.,  Figs.  2G-27. 


1847.     Holopea  symmetrica  Hall,  Pal.  X.  Y.,  vol.  I.,  p.  ITO.  pi.  37, 
fig.  1. 
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noLOPEA  PARVULA  Ulrich. 

Plate  XII.,  Fig.  30. 

1897.     Holopea  parcula  Ulrieh,  Pal.  Minn.,  pt.  II.,  p.  1067,  pi.  79, 
fig.  19  (H,  pyrcnc  var.  parvula  in  explanation  of  plate). 

Description. — "Shell  small,  G  to  10  mm.  in  width,  the  height  equal- 
ing about  three-fourths  of  the  width ;  spire  depressed-conical ;  whorls 
four,  including  two  very  small  ones  at  the  apex,  neatly  rounded,  sub- 
circular  in  section;  suture  distinct,  very  slightly  canaliculate;  um- 
bilicus large,  equaling  alx)ut  ona-f ourth  of  the  diameter  of  the  shell ; 
aperture  moderately  oblique,  rounded,  slightly  modified  a;bove  by  the 
preceding  whorl;  surface  with  very  fine,  obscure  lines  of  growth, 
and  on  the  latter  half  of  the  body  whorl  a  number  of  moreor  less 
obscure  undulations  running  parallel  with  the  apertural  margin." — 
Ulrich. 

Remarks. — Among  the  Xew  Jersey  specimens  a  single  one  seems 
to  be  a  member  of  this  species.  It  is  im|x?rfectly  preserved,  but,  in 
so  far  as  its  characters  can  be  determined,  it  does  not  differ  essentially 
from  Ulrich's  description,  which  has  been  copied  above.  The  um- 
bilicus is  so  filled  with  the  matrix  that  its  size  cannot  be  determined, 
the  surface  marking  cannot  l)e  seen,  and  none  of  the  obscure  undula- 
tions mentioned  in  the  description  can  be  detected. 

HOLOPEA   8UP1JAPLANA   U.    &   S.  ? 

Plate  XII.,  Figs.  31-32. 

1897.     Holopea  supraplana  U.  &  S.,  Pal.  Minn.,  pt.  II.,  p.  1068,  pL 
79,  figs.  27-28. 

A  single  imperfect  specimen  from  New  Jersey,  from  which  all  the 
inner  whorls  arc  missing,  seems  to  1)0  referable  to  this  species.  It  is 
characterized  by  its  rapidly-expanding,  outer  volution,  the  vertical 
expansion  being  much  the  most  pronounced,  so  that  the  aperture  is 
nearly  twice  as  high  as  it  is  wide. 
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PTEBOPODA. 


CONULARIA  TRENT0NENSI8   Hall. 


Plate  XIII.,  Figs.  7-8. 


1847.     Conularia  trentoneiisis  Hall,  Pal.  N.  Y.,  vol.  I.,  p.  222,  pi 
58,  figs.  1  a-f. 


Description, — Shell  of  medium  size,  pyramidal  in  form,  quadrangu — 
lar  in  cross-section,  the  sides  diverging  from  the  apex  at  an  angle  ^ 
of  about  25°.  The  sides  slightly  convex,  the  angles  furrowed.  Each 
side  marked  by  a  series  of  angular,  transverse  costae,  which  are  directed 
obliquely  forward  toward  the  aperture  from  each  lateral  margin,  form- 
ing a  rounded  angle  of  about  130®  at  the  median  line;  from  two  to 
four  of  these  costae  occupy  the  space  of  1  mm.,  being  closer  together 
and  finer  near  the  apex  of  the  shell  and  becoming  progressively  coarser 
towards  the  aperture.  The  furrows  between  the  costae  are  wider  than 
the  ridges,  rounded  in  the  bottom,  and  are  crossed  at  right  angles  by 
fine,  raised  bars  joining  adjacent  costas  which  are  somewhat  closer 
together  than  the  costa?  therast^lves  and  not  quite  as  high. 

The  dimensions  of  a  specimen  which  is  somewhat  incomplete  at 
the  apex  are :  length,  38  mm. ;  diameter  at  aperture,  18  mm. 

Remarks. — Tliis  is  the  only  si)ecies  of  Conularia  which  has  been 
recognized  in  the  Trenton  limestone  of  Xew  J(»rsey.  It  is  the  common 
Trenton  species  of  the  genus  which  occurs  in  Xew  York  and  other 
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subcentral,  small.  Surface*  of  the  shell  without  annulations  or  ridges ; 
marked  by  fine,  crowded,  horizontal  lines,  somewhat  undulating  or 
irregular,  often  running  into  one  another,  rounded  on  the  summit 
and  Bubimbricating,  separated  by  low  furrows  and  divided  at  irregular 
intervals  by  a  furrow  of  more  than  aver&ge  width.  The  horizontal 
lines  and  furrows  are  crossed  by  extremely  fine,  vertical  lines,  seen 
only  under  magnification." — Clarke. 

Remarks, — Fragments  of  this  species  of  Orthoceras  are  sometimes 
met  with  in  ttie  Trenton  fauna  of  New  Jersey.  One  specimen,  which 
is  possibly  a  member  of  the  species,  has  a  length  of  75  mm.,  with  a 
diameter  of  21.5  mm.  at  the  larger  and  14  mni.  at  the  smaller  end. 
This  specimen  does  not  preserve  the  characteristic* transverse  mark- 
ings  of  the  shell,  but  they  may  have  lx?en  eroded.  It  is  marked,  how- 
ever, by  a  series  of  dull-colored,  vertical  bands  about  1  mm.  in  breadth,, 
separated  by  darker  bands  of  about  twice  the  width.  A  similar  band- 
ing of  the  shell  is  noted  by  Clarke,  and  is  considered  by  him  as  being 
a  trace  of  original  color  lines  in  the  living  shell. 


ORTHOCERAS   TENUITEXTUM    (Hall). 

Plate  XIII.,  Figs.  3-4. 

1847.     Endoceras  proteiforme  var.  tenuitextum  Hall,  Pal.  N.  Y.,  voL 
I.,  p.  210,  pi.  45,  figs.  2-5. 

Description, — Shell  straight,  gradually  expiinding.  Sutures,  septa 
and  sipho  not  observed-  The  surface  is  marked  by  a  series  of  fine, 
angular,  longitudinal,  raised  lines,  about  three  or  four  occupying  the 
space  of  1  mm.,  and  also  by  transverse,  raised  lines,  more  rounded 
and  a  little  closer  together  than  the  longitudinal  markings,  giving  to 
the  entire  surface  a  fine,  regular,  reticulate  ornamentation. 

The  dimensions  of  the  l)est  specimen  observeil  are :  length,  54  mm. ;. 
diameter  at  larger  end,  13  mm.;  diameter  at  smaller  end,  5.5  mm. 
This  specimen  is  somewhat  compressed,  so  that  the  diameters  given 
above  are  a  little  too  great. 
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liemarkH. — Fragmonls  of  thiH  shell  occur  with  the  last,  but  tiiey 
^•an  alwayH  Ikj  diBtinguiHhed  by  their  very  different  surface  markings. 
In  general  Hize  and  proi)ortionH  the  two  species  are  much  alike. 


ORTHOCERAS   sp.   undct. 
Plate  XIII.,  Fig.  6. 

A  Hingle  imperfect  specimen  of  an  Orthoceras  in  the  collection  is 
appan^ntly  different  from  either  of  the  two  preceding  species.  The 
shell  exj)andrt  more  rapidly  and  seems  to  l)e  marked  by  obscure  annu- 
lations.  The  s|K»cimen  is  slightly  curved,  and  if  this  feature  is  not 
neci(U»ntal,  it  should,  iK»rhai)s,  Ik*  referred  to  the  genus  Cyrtoceras. 

The  dimensions  of  tht»  siKK-imen  are:  length,  25  mm.;  diameter  at 
larger  end,  8  mm. ;  diameter  at  smaller  end,  3  mm. 


GAMKUOCERAS    PROTEIFORME    (Hall). 

Plate  XIII.,  Fig.  5. 

IS  17.     Kndoccras  proiciformr  Hall,  Pal.  N.  Y.,  vol.  I.,  p.  208,  pi.  46, 
figs.  1  a-h,  2  (  ?),  pi.  48,  figs.  1,  2  (  ?),  3,  4,  pi.  49,  figs. 
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ARTHROPODA. 

TRILOBITA. 

HAKPINA   OTTAWENSIS    (Bill.). 

Plate  -XIV.,  Figs.  1-2. 

1865.     Harpes  ottawaensis  Bill.,  Pal.  Foss.,  vol.  1,  p.  182,  fig.  165. 
1897.     Harpinn,  cf.  H.  oitawensis  Clarke,  Pal.  Minn.,  pt.  II.,  p.  757, 
fig.  79. 

Description. — "Head  strongly  convex,  with  a  wide,  punctured  border, 
which  extends  backward  to  about  the  thirteenth  segment  of  the  thorax. 
If  a  line  l)e  drawn  across  touching  the  posterior  edge  of  the  neck 
segment,  the  contour  in  front  of  that  line  is  nearly  a  perfect  semi- 
circle. Glabella  regularly  conical,  its  length  about  five-ninths  that 
of  the  head ;  posterior  furrows  distinct,  entering  at  about  one-half  the 
distance  from  the  ocular  ridge  to  the  posterior  margin  of  the  neck 
segment,  thence  running  obliquely  inward  and  backwards  at  an  angle 
of  about  4ih° y  apparently  not  quite  one-third  the  width;  two  anterior 
furrows  on  each  side,  represented  by  obscure  pits;  neck  furrow  nar- 
row; neck  sc^gment  convex,  strongly  elevated  on  the  fixed  cheeks. 
The  eyes  [ocelli]  arc  small  and  situated  on  a  line  drawn  across  the 
glabella  at  the  anterior  fourth;  ocular  ridge  well  defined,  smooth, 
prolonged,  with  a  backward  curve  outside  of  the  eye.  Thorax  a  little 
more  than  half  the  width  of  the  head;  the  axis  strongly  convex  and 
gradually  tai>ering  backwards;  side  lobes  flat;  plurae  with  a  wide 
groove  along  the  middle,  a  small  portion  of  their  outer  extremities 
turned  back\vard.  Surface  of  thorax,  glabella  and  a  subreniform 
spac^  on  each  side  of  the  base  of  the  glabella  smooth ;  the  border  with 
circular  punctures  al>out  [0.2  mm.]  in  width,  and  separated  by  smooth, 
rounded  interspaces  half  their  own  width;  the  punctures  larger  and 
more  distant  at  the  inm?r  edge  of  the  border;  on  the  elevated  part 
of  the  cheeks  they  have  a  subreticulated  arrangement.'^ — Billings. 

Remarks. — Fragments  of  the  head  of  this  species  are  not  uncom- 
mon at  Jacksonburg,  but  no  perfect  individual  or  even  a  perfect  head 
has  been  obsened.     The  commonest  occurrence  of  the  species  is  as 
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the  impression  of  the  wide,  punctured,  marginal  border  of  the  b 
these  specimens  being  similar  to  the  one  illustrated  by  Clarke  fi 
Minnesota. 


— om 


TRINUCLEUS  CONCENTRICUS    (Eaton). 


Plate  XIV.,  Figs.  3-4. 

1847.     Trinucleiis  concentricus  Hall,  Pal.  N.  Y.,  vol.  I.,  p.  249,  ^       P^ 
65,  figs.  4  a-c. 

Description. — Head  semi-circular  or  subcrescent-form  in  outlin^^^^-^> 
the  genal  angles  either  destitute  of  spines  or  produced  into  lon^*^^*& 
slender,  straight  spines.  Glabella  -smooth,  very  prominent,  ovoid  3t^  ^ 
outline,  the  widest  portion  being  in  front,  with  a  short,  blunt  spiflC::*^-^ 
posteriorly;  cheeks  smooth,  prominent,  but  depressed  considerabl. IC ^7 
below  the  glabella,  from  which  they  are  separated  by  a  well-defines  "^^^^ 
dorsal  furrow ;  eyes  wanting.  The  entire  anterior  and  lateral  margin-^^^^^*^ 
of  tlie  head  are  surrounded  by  a  broad,  somewhat  flattened  or  concave  ^"^^ 
border,  which  is  marked  in  front  by  from  three  to  five  concentric  rowK  ^'^s 
of  deep,  rounded  pits;  one  or  two  additional  rows  are  introduced  on^t^ 
the  sides,  and  toward  the  genal  angles  the  pits  often  become  irregularlj 
scattered. 

The  thorax  and  pygidium  have  not  been  observed  in  New  Jersey. 

The  dimensions  of  one  of  the  best  specimens  observed,  a  nearly-com- 
plete head,  arc:  length,  10  mm.;  width,  15  mm.;  convexity,  6  mm. 
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±,ioii  nearly  obsolete.    Head  subtriangnlar  to  semi-elliptical  in  outline, 
csonvex,  slighftly  flattened  in  front;  the  anterior  margin  rather  ^arply 
:rounded;  facial  sutures  meeting  at  an  angle,  at  or  just  behind  the 
frontal  margin,  from  this  point  they  describe  a  broad,  subarcuate 
c:?urve,  and,  after  passing  around  the  eyes,  they  curve  outward  and 
"then  downward,  intersecting  the  posterior  margin  at  some  distance 
outside  of  the  eyes;  glabella  obscurely  defined  and  more  obscurely 
Xobed;  occipital  furrow  and  segment  obsolete;  free  cheeks  marked 
"by  an  intramarginal  furrow,  above  which  their  general  surface  is 
elevated  into  a  more  or  less  conspicuous  node,  crowned  by  the  eye. 
"Thorax  with  a  broad  axial  lobe,  occupying  more  than  one-third  the 
'^dth,  consisting  of  eight  segments.    Pygidium  subtriangnlar  in  out- 
line, of  nearly  the  same  size  and  shape  as  the  head,  its  lobation  yery 
obscure,  especially  in  the  larger  individuals,  the  dorsal  furrows  being 
liardly  distinguishable ;  axis  much  narrower  at  its  anterior  extremity 
than  tiie  axis  of  the  thorax,  tapering  rapidly  to  the  obtusely  rounded 
posterior  extremity,  which  lies  at  about  one-fourth  the  length  of  the 
pygidium  from  the  posterior  margin;  plurae  convex,  smooth  in  the 
larger  individuals,  but  in  younger  ones  marked  by  about  ten  obscure 
s^ments,  which  also  continue  across  the  axis;  the  entire  margin  of 
the'  pygidium,  except  where  it  joins  the  thorax,  bordered  by  a  rather 
broad,  slightly  depressed,  marginal  border ;  the  anterior,  lateral  angles 
bent  abruptly  downward. 

Remarks, — No  complete  individuals  have  been  observed,  but  frag- 
ments of  heads,  pygidia  and  thoracic  segments  of  this  species  are  not 
uncommon  in  the  Trenton  limestone  of  New  Jersey,  some  of  them  indi- 
cating individuals  which  must  have  had  a  total  length  of  over  150  mm. 


PTYCHOPYGE   JER8EYEN8IS  n.  sp. 

Plate  XIV.,  Fig.  16. 

A  single  imperfect  pygidium  from  Jaeksonburg  is  apparently  refer- 
able to  this  genus,  and  as  it  can  be  referred  to  none  of  the  described 
species^  the  above  name  is  proposed  for  it.  The  general  form  of  the 
pygidium  is  semi-elliptical.  The  plurae  are  convex  near  the  axis, 
becoming  concave  in  the  outer  half;  they  are  marked  by  four  well- 
defined  furrows,  which  extend  almost  to  Hie  margin.    The  aegmentB 
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between  the  furrows  are  broad  and  flat.    The  axis  is  apparently 
segmented,  though  this  cannot  be  stated  with  certainty,  because 
the  imperfect  condition  of  the  specimen. 


BUMA8TUS   TBENTONEXSIS    (Emm.). 

Plate  XIV.,  Figs.  8-13. 

1848.     lUcenns  irentonensis  Emm.,  Geol.  N.  Y.,  Rep.  on  2d  Dist^ — 

p.  39,  fig.  3. 
1897.     Bumastvs  irentonensis  Clarke,  Pal.  Minn.,  pt.  II.,  p.  718=^ 
figs.  30-35. 

Description. — Head  strongly  convex,  subsemi-circular  in  outline^-: 
not  trilobate,  and  with  no  prominences  save  the  eyes,  which  are  loeate^M 
posteriorly,  well  toward  the  lateral  margins.    A  pair  of  longitudinally — 
elongate,  sublunate  depressions  are  tiituated  on  a  transverse  line  join — 
ing  the  eyes,  about  half  way  between  the  eyes  and  the  median  line 
of  the  head.    These  depressions  are  slight  or  almost  obsolete  upon  tiie 
exterior  of  the  test,  being  much  more  strongly  marked  upon  the  casts. 
Aside  from  these  depressions  and  a  few  fine  lines  near  the  anterior 
margin  and  running  parallel  with  it,  the  test  of  the  head  is  perfectly 
smooth.     The  pygidium  is  smooth  throughout,  not  trilobate,  resem- 
bling the  head  in  size  and  general  outline.     Nine  thoracic  segments 
are  present  in  the  only  specimen  observed  in  which  they  are  preserved. 

The  dimensions  of  a  rather  small  specimen  are:  total  length  of 
body,  20  mm.;  breadth,  10  mm.;  length  of  head,  8  mm.;  length  of 
thorax,  6  mm. ;  length  of  pygidium,  6  mm. 

'Remarks. — Tlii^  si>^'<i<\'=  \>  om*  of  the  commonest  trilobitos  in  the 
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BUMASTUS   TRANSVER8ALIS  n.  sp. 
Plate  XIV.,  Fig.  14. 

Description. — Head  convex,  subelliptieal  in  outline,  not  trilobate, 
much  wider  than  long ;  the  eyes  situated  posteriorly  near  the  lateral 
margins.  Test  smooth,  with  a  pair  of  longitudinally  elongate,  sub- 
lunate  depressions  on  the  transverse  line  between  the  eyes,  about  mid- 
way between  the  eyes  and  the  median  line  of  the  head.  Pygidium 
similar  to  the  head  in  size  and  outline,  perfectly  smooth  throughout 
The  complete  thorax  unknown. 

The  dimensions  of  one  of  the  type  specimens  are :  breadth  of  head 
between  eyes,  13.5  mm. ;  length  of  head,  6  mm. ;  breadth  of  pygidium, 
13  mm.;  length  of  pygidium,  6  mm. 

Remarks. — This  species  resembles  B.  trentonensis,  but  is  propor- 
tionately very  much  broader;  in  all  other  respects  the  two  species  are 
alike.  It  has  only  been  observed  in  the  lower  or  Black  River  horizon 
of  the  Trenton  limestone. 

BUMASTUS   ELONGATUS   U.  sp. 

Plate  XIV.,  Fig.  15. 

At  a  single  locality  south  of  Newton  a  species  of  Bumastus  has 
been  found  in  the  Trenton  limestone  which  resembles  B.  trentonensis 
•  in  all  respects  except  in  the  much  greater  proportional  length  of  the 
parts.  A  nearly-perfect  pygidium  having  a  length  of  13  mm.  and 
a  width  of  12  mm.  is  illustrated.  Associated  with  this  elongate 
pygidium  there  are  fragments  of  heads  which  also  have  similar 
elongate  proportions. 

PR0ETU8   LATIMARGINATUS   U.   Sp. 

Plate  XIV.,  Figs.  17-24. 

Description. — Head  sublunate  in  outline,  the  genal  angles  produced 
into  long,  sharp  spines.  Glabella  elevated,  broadly  subcorneal,  rounded 
in  front;  lateral  furrows  nearly  obsolete  exteriorly,  but  sometimes 
their  position  is  indicated  by  dark  lines  on  the  surface,  which  seem 
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to  indicate  an  internal  thickening  of  the  teet;  the  two  anterior  pa.xr8 
are  short  and  lie  in  front  of  the  eye-lobes;  they  are  close  togetln^^T, 
and  are  directed  obliquely  backward  from  the  margin  of  the  glabel  Xa; 
the  posterior  pair  are  more  conspicuous  than  the  others,  and  «mre 
sometimes  marked  by  slight  depressions;  they  are  situated  a  little 
in  front  of  the.  middle  of  the  eyo-lobes,  and  are  directed  obliquely 
backward  from  the  margin  of  the  glabella,  becoming  more  cur^s^ed 
posteriorly,  joining  the  occipital  furrow  at  nearly  right  angles.  HT^e 
dorsal  furrow  well  defined  throughout.  Occipital  furrow  sharply  i_  r^n- 
preesed,  deeper  than  the  dorsal  furrow.  Occipital  segment  with  sMjnb- 
parallel  margins,  scarcely  as  highly  elevated  as  the  glabella,  marl^sed 
by  a  small,  rounded  tubercle  at  its  central  point.  Palpebral  lo'^^es 
of  moderate  width,  subsemi-circular  in  outline,  depressed  below  ^the 
level  of  the  glabella.  Facial  sutures  curving  into  the  margin  of  ^tdie 
glabella,  both  in  front  and  behind  the  palpebral  lobes;  posterio-::^ly 
they  intersect  the  margin  of  the  head  close  to  the  axial  lobe;  in  frc^nt 
of  the  palpebral  lobes  they  curve  outward  nearly  to  the  margin  of 
the  head,  where  they  make  a  rather  sharp  bend  and  recurve  inward  Hj^ 
intersecting  the  anterior  margin  at  some  distance  from  its  medi-^B^ 
point.  Anterior  limb  of  the  cranidium  broad,  with  a  convex  margir^-  *1 
border,  between  which  and  the  glabella  there  is  a  rather  broad,  eh^^' 
low,  concave  furrow.  Free  cheeks  deprt^ssed-convex,  with  the  ey^^* 
abruptly  elevated,  marked  by  a  rather  broad  marginal  border  ^n^i^ 
both  the  lateral  and  posterior  margins,  on  the  inner  side  of  whi^^^ 
there  is  a  rather  sharply  impressed  furrow.  Pygidium  small,  su_  '•>" 
semi-circular  in  outline;   the  posterior  margin  regularly  rounde«:3j 
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in  the  New  Jersey  specimens.  The  small  tubercle  upon  the  occipital 
segment  is  not  mentioned  in  the  description  of  P.  parviusculus,  nor 
18  it  shown  in  the  illustration.  Another  species  allied  to  this  one  is 
^.  (Uaricus  Bill.,  from  the  Upper  Ordovician  of  Canada. 


PROETUS   BREVIMARGINATUS   U.  Sp. 

Plate  XV.,  Figa.  1-7. 

This  species  resembles  the  last  in  general  form  and  size,  but  the 

Iieads  may  always  be  distinguished  by  the  greater  convexity  of  the 

glabella,  with  a  deeply-impressed  posterior  pair  of  lateral,  glabellar 

:furrow8  and  two  anterior  pairs  of  slightly-impressed  furrows,  also  by 

the  much  shorter  frontal  border  of  the  cranidium.    The  proportions  of 

the  head  are  broader,  with  broader  free  cheeks,  and  the  tubercle  upon 

the  occipital  segment  is  usually  less  conspicuous  than  in  P,  latimargi- 

natus.    The  pygidium  which  is  believed  to  belong  to  this  species  has 

a  broader  axis,  more  broadly  rounded  posteriorly,  than  that  of  P. 

laiimarginattis,  and  has  a  less  number  of  segments  on  both  axis  and 

plura;. 

The  two  species  occur  associated  together  in  the  same  strata,  and 
are  about  equally  abundant. 


CYPHASPIS  TRENTONENSIS  U.  Sp. 

Plate  XV.,  Figs.  8-10. 

Description, — Glabella  bounded  on  all  sides  by  a  deep  furrow;  the 
median  lobe  ovate  or  subpyriform,  narrower  behind,  strongly  arched, 
both  longitudinally  and  transversely ;  basal  lobes  prominent,  less  than 
one-half  the  length  of  the  median  lobe  and  separated  from  it  by  deep 
furrows.  The  anterior  marginal  border  of  the  cranidium  narrow, 
bounded  internally  by  a  sharply  impressed  marginal  furrow.  Between 
the  marginal  furrow  and  the  dorsal  furrow  bounding  the  glabella  is 
a  convex  band,  broader  than  the  marginal  border,  which  extends  back- 
ward to  the  occipital  furrow  and  surrounds  the  glabella,  except  pos- 
teriorly. The  palpebral  lobes  are  rather  prominent  and  elevated,  but 
do  not  rise  as  high  as  the  glabella.     Occipital  furrow  rather  deeply 
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depressed.  Occipital  segment  broader  than  the  furrow,  produced 
posteriorly  at  its  median  point  into  a  short,  blunt  spine  or  tubercle. 
Surface  of  the  median  and  basal  lobes  of  the  glabella,  the  posterior 
portion  of  the  band  surrounding  the  glabella  and  the  occipital  seg- 
ment, covered  with  minute  tubercles,  which  are  most  abundant  upon 
the  glabella.  The  band  between  the  dorsal  and  marginal  furrows, 
in  front  of  the  glabella,  has  a  closely-pitted  surface.  The  anterior 
marginal  border,  the  palpebral  lobes  and  the  bottom  of  all  the  furrows 
are  smooth. 

The  free  cheeks,  thorax  and  pygidiuin  are  unknown. 

The  dimensions  of  the  largest  specimen  observed  are:  total  length 
of  head,  4.75  mm. ;  width  between  palpebral  lobes,  5  mm. ;  length  of 
glabella,  3  mm. :  width  of  glabella,  2.33  mm. 

Remarks. — This  species  is  closely  allied  to  C  planifrons  Eich.  of 
Russia,  as  described  by  Fr.  Schmidt.*  It  differs  from  that  species  in 
the  absence  of  the  abrupt  descent  of  the  glabella  posteriorly  into  the 
occipital  furrow,  and  in  its  different  surface  markings,  the  head  of 
C.  planifrons  being  covered  throughout  with  scattered  tubercles. 


BHONTEUS   LUNATUS   Bill. 
Plate  XV.,  Figs.  14-16. 


ORDOVICIAN  FAUNAS.  199' 

Remarks. — Only  the  pygidium  of  this  species  has  been  observed  in 
New  Jersey,  but  BUlings'  illustration  of  a  complete  individual  ifr 
introduced  to  show  the  characters  of  the  remaining  portions  of  the 
Ijody.  In  Billings'  figure  the  broad,  flat,  posterior,  axial  rib  of  the 
pygidium  is  deeply  divided  for  about  one-half  its  length,  although 
t:hi8  division  is  not  mentioned  in  the  description  of  tfie  species.  In 
t:he  New  Jersey  specimens  no  such  bifurcation  of  this  rib  is  noticeable, 
silthough  just  at  the  posterior  margin  of  the  pygidium  there  is  the 
:f aintest  suggestion  of  a  median  furrow. 

The  surface  of  the  test  is  marked  by  exceedingly  fine,  raised,  con^ 
<3entric  lines,  which  arch  fom^ard  in  crossing  the  ribs  of  the  pygidium. 


ARGKS   TUBERCULATU8   U.   sp. 
Plate  XV.,  Figs.  11-13. 

Description. — Cephalon  subtriangular  to  subpentagonal  in  outline, 
flattened  above,  the  eye-lobes  prominent.  Glabella  flattened  above, 
its  median  and  lateral  lobes,  as  well  as  the  eye-lobes,  having  the  same 
elevation,  strongly  curved  downward  in  front;  median  lobe  broadest 
in  front,  its  anterior  portion  strongly  convex  and  extending  beyond 
the  lateral  lobes;  the  second  pair  of  glabellar  furrows  obsolete,  the 
posterior  and  anterior  ones  continuous,  separating  off  a  pair  of  sub- 
ovate,  lateral  lobes,  which  are  strongly  convex  in  front,  each  of  which 
is  ad  broad  anteriorly  as  the  median  lobe;  the  posterior  lobes  ill- 
defined.  Dorsal  furrows  neariy  as  strong  as  the  glabellar  furrows 
anteriorly,  but  becoming  fainter  posteriorly  and  nearly  obsolete  before 
reaching  the  occipital  furrow.  Occipital  furrow  strongly  impressed, 
curving  forward  medially.  Occipital  segment  broad,  its  greatest 
breadth  being  back  of  the  median  lobe  of  the  glabella.  Fixed  cheeks 
strongly  convex.  Eye-lobes  prominent,  placed  about  midway  in  the 
length  of  the  head.  Surface  marked  by  scattered  tubercles,  which 
vary  in  size,  being  largest  and  most  numerous  upon  the  median  lobe 
of  the  glabella.    Free  cheeks,  thorax  and  pygidium  unknown. 

In  the  best-preserved  specimen  the  length  of  the  head  is  6  mm.^ 
the  breadth  between  the  eyes  being  9  mm. 

Remarks. — ^But  one  other  member  of  the  genus  Arges  has  been 
recognized  in  the  Ordovician  strata  of  America,  Arges  westenhergensis 
var.  paulianus*  from  Minnesota.     The  New  Jersey  specimens  differ 

•  Pal.  Minn.,  pt.  II.,  p.  744. 
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from  thig  species  in  the  mare  angular  outline  of  the  head,  the  n 
prominent  eye-lobea^  the  flattened  dorsal  surface  and  the  much  broj 
occipital  ring.  Our  spet^ies  also  occurs  at  a  somewhat  lower  hor 
than  those  from  Minnesota,  being  in  the  Blaok  River  horizon  of 
1>renton  limestone  as  it  occurs  in  New  Jersey* 


PLATTMET0PU8   TBEKTONENSIS    (CoD.). 
Plate  XV,,  Figs.  1T-K< 

1842.     Asaphmf  trentonensis  Con.,  Jour.  Acad.  Nat.  ScL  PhiL, 

VII I. ,  p.  277,  pL  16,  fig.  10. 
1847.     Platynotm  trefdon^fiMS  Hall,  Pal,  N,  Y.,  voh  L,  p,  235 

U,  figi.  1  a^d  (not  le). 
189 T.    Plaipnetojms  trenionensis  Clarke,  Pal.  Minn.,  pt  IL,  p, 

De&cfipiion. — Head  ventricose^  the  curve  along  the  median 
from  ih^  posterior  to  the  anterior  margins  being  very*  nearly  a  s 
circle,  sub&emi-circular  in  outline,  attaining  a  breadth  of  35  o 
mm*     The  glabella  very  large,  occupying  nearly  the  entire  bre 
of  the  cranidium,  strongly  protuberant  in  front;  with  a  single 
of  glabellar  furrows,  which  originate  at  the  anterior,  lateral  i 
gins,  and,  after  curving  inward,  then  backward  and  then  sli| 
outward  again,  forming  something  more  than  a  semi -circle,  they 
the  occipital   furrow,   dividing  the  glabella   into   three  lobes; 
frontal  or  median  lobe  is  broad  in  front,  becoming  narrower 
teriorly  to  a  point  back  of  the  middle  of  the  head,  and  then  a 
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ODONTOPLEURA   PARVULA    (Walc.).? 
Plate  XV.,  Figs.  21-22. 

1879.     Actdoispis  parvula  Walcott,  31st  Rep.  N.  Y.  State  Mus.  Nat. 

Hist.,  p.  69. 
1897.     Odontopleitra  parvula  Clarke,   Pal.  Minn.,  pt.   II.,  p.   744, 

fig.  61. 

Description, — Width  of  the  cranidium  along  its  posterior  border  8 
mm.,  width  between  the  eyes  5.5  mm.,  the  outline  anterior  to  the  eyes 
forming  nearly  a  semi-circle.  Glabella  propori^ionally  large,  its  great- 
est width  3.25  mm.,  subtriangular  in  outline;  each  member  of  the  two 
pairs  of  glal)ellar  lobes  entirely  isolated;  frontal  or  median  lobe  reach- 
ing from  the  extreme  anterior  margin  of  the  head  to  the  occipital 
furrow,  its  sides  parallel  and  straight,  with  a  pair  of  minute  lateral 
extensions  just  back  of  the  anterior  extremity,  which  may,  perhaps, 
be  considered  as  a  rudimentai^  third  pair  of  glabellar  lobes;  ttie 
posterior  pair  of  glabellar  lobes  subelliptical  in  outline,  with  their 
long  axes  directed  obliquely  to  the  axis  of  the  median  lobe;  the  an- 
terior pair  about  one-half  the  size  of  the  posterior  pair,  nearly  circular 
in  outline  and  placed  in  the  angles  between  the  posterior  pair  and  the 
median  lobe.  The  glabellar  furrows  about  as  deeply  impressed  as 
the  dorsal  furrows.  The  occipital  furrow  broad  and  deep;  the  oc- 
cipital segment  narrower  than  the  furrow,  with  a  small  tubercle  in 
its  centre.  Fixed  cheeks  nearly  as  prominent  in  their  median  portion 
as  the  lateral  lobes  of  the  glabella;  palpebral  lobes  minute,  situated 
just  in  front  of  the  occipital  furrow;  hack  of  the  palpebral  lobes  the 
cheek  is  abruptly  depressed  to  its  long,  lateral  extensions.  From 
the  occipital  furrow  forward  to  the  antero-lateral  margin  of  the 
median  lobe  of  the  glabella  the  fixed  cheek  is  marked  by  a  marginal 
furrow,  which  is  nearly  as  deeply  impressed  as  the  dorsal  and  glabellar 
furrows.  Whole  surface  7narked  by  fine,  circular  tubercles  of  variable 
size.    The  frce  chei»ks,  thorax  and  pygidium  unknown. 

Remarks. — Odontopleura  parvula  was  originally  described  by  Wal- 
cott from  the  Trenton  limestone  of  Trenton  Falls,  New  York,  but 
the  description  of  the  head  is  so  meagre  that,  in  the  absence  of  illustra- 
tions, it  cannot  be  certainly  identified-  The  glabellar  furowe  are 
said  to  be  so  slight  that  "the  lateral  lobes  and  cheeks  are  scarcely 
defined."    This  is  certainly  not  the  case  in  the  specimen  from  New 
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Jersey.    At  a  later  date  Clarke  published  an  illustration  of  a  spec^^v 
men  of  the  species  from  the  type  locality,  but  this  figure  shows  mu« 
larger  eyes  than  could  have  been  present  in  the  New  Jersey  specima 

and  the  lateral  margins  of  the  median  lobe  of  the  glabella  are  d ot 

straight  and  parallel  as  in  the  specimen  under  consideration.     T^Kbc 
marginal  border  continuing  around  the  anterior  margin  of  the  hea  — ^d, 
which  is  shown  in  Clarke's  figure,  is  not  present  in  the  specimen  fro--^i» 
New  Jersey.    By  reason  of  these  differences  it  seems  possible  that  tl^H  ^^ 
New  Jersey  trilobite  should  be  considered  as  a  distinct  and  und»--^Be- 
scribed  species. 

ENCBINURUS  TRENTONENSIS  Walc. 

Plate  XV.,  Figs.  2G-27. 

1897.     Encrinurm  trentonenms  Walc,  31st  Rep.  N.  Y.  State  Mug*-^^*- 
Nat.  Hist.,  p.  68  (p.  14  of  reprints). 

Description, — Pygidium  subtrianguTar  in  outline,  length  and  breadd"^--^ 
nearly  equal;  the  lateral  margins  straight  or  slightly  concave;  th^^  ^ 
posterior  extremity  sharply  rounded  or  subangular.     Axis  narroWj--=:jr^ 
with  tapering  sides,  terminating  within  the  posterior  margin  of  thc^^ 
pygidium,  with  about  twenty-five  narrow  segments  in  the  larger  indi — 
viduals.     In  the  best-preserved  specimen  observed  the  first,  fourth, 
seventh,  eleventh,  fiftenth  and  nineteenth  axial  segments  each  bear  a 
low,  blunt  tubercle  at  the  median  line  of  the  axis,  while  some  of  the 
intertubcrcular  segments  become  fainter  and  even  almost  obsolete  in 
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Tit.  Among  the  specimens  of  pygidia  which  have  been  observed  thiere 
ore  some  which  are  smaller  and  proportionately  much  broader,  with 
-  smaller  number  of  segments  both  on  the  axis  and  on  the  plurae. 
[lie  axial  segments  of  these  smaller  specimens  are  intermittently  tu- 
^rcular  as  in  the  larger  ones,  and  it  is  believed  that  they  are  only 
mmature  individuals  of  the  same  species. 

The  original  E.  trentonefisis,  which  was  described  from  Wisconsin 
r^nd  Illinois,  has  never  been  illustrated,  but  the  New  Jersey  specimens 
ugree  in  general  very  closely  with  the  description  of  the  species.  There 
IS  some  difference  in  the  arrangement  of  the  tubercular  segments  of 
-lie  axis,  but  the  New  Jersey  specimens  exliibit  some  variation  in  this 
-aspect  among  themselves;  the  important  character  seems  to  be  the 
Jitermittence  of  the  tubercular  segments,  and  not  the  exact  position 
>f  these  segments. 

The  species  is  a  close  analog  of  E,  serbachi  Schm.*  from  Russia. 


CALYMENE   SENARIA   Con. 

Plate  XV.,  Fig.  23. 

1847.     Calymene  senaria  Hall,  Pal.  N.  Y.,  vol.  I.,  p.  238,  pi.  64,  figs. 
3  a-n. 

Description, — Head  sub-si*mi-circular  or  sublimate  in  outline,  the 
anterior  and  lateral  margins  being  more  or  less  nearly  ^regularly 
bounded,  and  the  posterior  broadly  sinuous,  with  the  posterior  lateral 
extremities  bluntly  subangular  or  abruptly  rounded.  Free  cheeks 
irregularly  triangular  in  outline,  with  thick,  rounded,  lateral  mar- 
gins, defined  by  a  distinct,  rounded,  marginal  furrow,  which  is  con- 
tinuous with  the  furrow  separating  the  anterior  end  of  the  glabella 
from  the  prominent,  elevated,  anterior  margin  of  the  head.  Facial 
sutures  originating  just  in  front  of  the  genal  angles,  passing  obliquely 
forward  and  inward  for  a  little  more  than  half  the  distance*  to  the 
eyes,  then  curving  inward  to  the  base  of  tlie  eye-lobe,  and,  after  pass- 
ing around  the  eyes,  extending  forward  and  intersecting  the  anterior 
margin  at  points  a  little  nearer  together  than  the  breadth  between 
the  eyes.  Byes  small  and  rather  prominent.  Glabella  more  promi- 
nent than  the  cheeks  and  sc»parated  from  them  by  deep,  dorsal  fur- 

♦Rev.  Ostbalt.  Sil.  Tril.,  pt.  I.,  p.  220. 


204 


PALEOZOIC  PALEONTOLOGY. 


row8;   about  as  wide  behind  as  its  lengthy  including  the  oceipit^^ 
segment,  much  narrower  in  front;   the  frontal  and  three  pairs  ^of 
lateral,  glabellar  lobes  separated  by  three  pairs  of  glabellar  furroDi^^s, 
of  which  the  anterior  pair  is  much  the  faintest  and  shortest,  ea^zzh 
member  of  the  second  pair  extends  about  one-fourth  the  distan  ^"ee 
across  the  glabella,  slightly  curved  posteriorly,  the  posterior  p^fc   ^ir 
deeper  and  wider  than  either  of  thje  others,  each  member  extendir — ng 
about  one-third  of  the  distance  across  the  glabella  and  directed  o^  *- 
liquely  backward.    Occipital  furrow  deep  and  prominent,  connectiirr^g 
with  the  dorsal  furrows  and  less  conspicuously  with  the  margin-^aal 
furrows  of  the  posterior  margin  of  the  fixed  cheeks,  arching  slight! — Jj 
forward  at  the  middle  of  the  glabella.     Occipital  segment  well  d    i^" 
fined,  arching  a  little  forward,  about  as  high  as  the  most  promineir::^^^ 
portion  of  the  glabella  in  front    FixM  cheeks  convex,  provided  wit::=^ 
a  deep,  broad  furrow  along  their  posterior  margin. 

Pygidium  wider  than  long,  more  or  less  subtrigonal  in  outline,  bi^^**- 
with  the  anterior  margin  broadly  rounded.  Axis  well  defined,  convcj^i  "^  ^ 
extending  nearly  to  the  posterior  margin,  with  five  or  six  transrvers— — ^^ 
segments,  which  grow  fainter  posteriorly.  The  plurae  convex,  eac^^^^ 
with  about  five  segments,  which  arc  furrowed  distally. 

Whole  surface  of  the  test  minutely  granular. 

Remarks. — Fragments  of  this  species  are  common  in  the  Trentoi         ^^' 
fauna  of  New  Jersey,  but  no  complete  individuals  have  been  observed 
This  species  is  most  closely  allied  to  the  common  Cincinnatian  specie^^^^ 
of  Southern  Ohio  and  Indiana,  which  Clarke  has  referred  to*  C — - 
callicephcda  Green.     The  Trenton  species,  however,  can  always 
distin^ni!ilie<l  from  it  by  the  grooving  of  the  segments  of  the  pluf 
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outline^  the  eyes  small.  Facial  suture  starting  at  the  lateral  margin, 
and  after  extending  inward  toward  the  glabella,  making  a  sharp  turn 
forward  just  back  of  the  eye,  and  after  passing  around  the  eye,  curv- 
ing gefitly  fon*'ard,  cutting  the  anterior  margin  of  the  head  in  front 
of  the  glabella.  Glabella  prominent,  convex,  broadest  in  front,  ex- 
tending nearly  to  the  anterior  margin  of  the  head. ,  Glabellar  fur- 
rows well  defined,  but  not  extending  across  the  glabella.  The  two 
anterior  pairs  straight,  each  portion  extending  over  about  one-fourth 
the  width  of  the  glabella.  The  third  pair  extending  inward  about 
as  far  as  the  other  two,  and  then  bending  abruptly  backward  and 
joining  the  occipital  furrow,  leaving  the  posterior  glabellar  lobes  more 
or  less  detached.  Occipital  furrow  deep  and  well  defined,  arching  a 
little  forward  upon  the  glabella,  extended  laterally  upon  the  fixed 
cheeks  nearly  to  the  lateral  margins,  where  it  joins  a  marginal  fur- 
row just  in  front  of  the  genal  spine,  which  passes  anteriorly.  Occi- 
pital segment  well  defined.  Dorsal  furrow  rather  sharply  impressed. 
Fixed  cheeks  convex,  their  posterior  lateral  angles  extended  into 
prominent,  curved,  genal  spines.  Whole  surface  of  the  head,  except 
the  dorsal,  glaibellar,  occipital  and  marginal  furrows,  strongly  granu- 
lose  or  papillose,  with  some  scattered  tubercles  larger  than  the  others. 

Thorax  and  pygidium  not  recognized  in  the  New  Jersey  collections. 

Remarks. — ^This  species  is  more  or  less  abundant  in  the  Trenton 
limestone  throughout  the  United  States  wherever  this  formation 
occurs,  but  is  rarely  preserved,  except  in  a  fragmentary  condition. 
The  New  Jersey  material  consists  entirely  of  fragmentary  portions 
of  the  head ;  in  most  cases  the  glabella  alone  being  recognized.  This 
need  never  be  mistaken,  however,  even  in  its  fragmentary  condition, 
because  of  its  peculiar  granulose  ornamentation. 


PSEUDOSPHAEREXOCHUS   TRENT0NEN8I8   Clarke. 

Plate  XV.,  Fig8.  24-25. 

1897.    Pseudosphcerexochtis  trentonensis  Clarke,  Pal.  Minn.,  pt.  11.^ 
p.  734,  figs.  53-54. 

Description. — Glabella  subhemispherical,  a  little  wider  than  long, 
with  three  pairs  of  distinct  glabellar  furrows.  The  first  pair  is  the 
shortest,  originating  close  to  the  frontal  margin,  the  length  of  each 
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being  about  one-half  the  distance  between  their  outer  extremities 
measured  in  a  straight  line.  The  second  pair  are  longer,  parallel 
for  about  one-half  their  length  with  the  first  pair,  then  directed 
more  strongly  backward.  The  third  pair  are  longer  than  the  'second, 
subparallel  with  them,  but  deflected  abruptly  backward  at  their  ex- 
tremities, where  they  are  widened  into  a  slight  pit  or  excavation,  not 
reaching  the  occipital  furrow.  The  occipital  segment  is  widest  in 
the  middle.  The  cheeks  are  but  imperfectly  preserved.  The  entire 
surface  of  the  glabella  is  covered  with  low,  distinct,  scattered  tubercles. 

The  dimensions  are:  length  of  glabella,  12.5  mm.;  length  of 
glabella  and  occipital  segment,  14.5  mm. ;  width  of  glabella,  13.5  mm. 

Remarks, — This  species  was  originally  described  from  the  Middle 
Trenton  limestone  at  Trenton  Falls,  New  York.  In  New  Jersey  the 
species  has  been  observed  only  in  the  Black  River  horizon  of  the 
formation,  where  it  is  associated  with  Leperditia  fabulites  and  Dal" 
manella  suhcBquata,  Cheirurus  vulcanus  Bill.,*  described  from  the 
^^Quebec  group,"  Cow  Head,  Newfoundland,  and  from  Stanbridge,  is 
a  very  similar  species.  It  is  possible  that  the  two  are  identical,  in 
which  case  the  specific  name,  vulcantis,  has  priority. 


PTERYGOMETOPUS   CALLICEPHALUS    (Hall). 
Plate  XV.,  Figs.  2^-32. 
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lower  than  the  first,  directed  obliquely  forward ;  third  pair  of  glal)ellar 
furrows  directed  toward  the  axis  of  the  glabella  for  a  short  distance 
and    then  bending  abruptly  backward  and  joining  the  occipital  fur- 
row, leaving  the  small,  basal  glabellar  lobes  wholly  detached.    Occi- 
pitarl  furrow  rather  deep  and  broad.    Occipital  segment  rather  broad, 
its   elevation  about  even  with  the  glabella  in  front,  its  posterior  mar- 
gin,  convex.     Palpebral  lobes  prominent,  their  elevation  being  nearly 
that,  of  the  glabella,  separated  from  the  glabella  by  the  deep  dorsal 
furrow,  and  marked  by  a  conspicuous  furrow  just  within  the  border 
of    -the  eye.     Eyes  large,  lunate,  their  inner  margins  elevated  nearly 
or  quite  to  the  height  of  the  glabella,  their  anterior  ends  opposite  the 
first;  glabellar  furrows  and  their  posterior  ends  reaching  nearly  to 
tho  occipital  furrow.    Checks,  outside  the  eyes,  sloping  rather  abruptly 
to  -fclie  lateral  margins  of  the  head;  marked  along  the  posterior  margin 
to   a.  point  alx)ut  one-half  the  distance  from  the  eye  to  the  margin  by 
the*-     narrow,  but  rather  sharply  impressed,  occipital  furrow,  whose 
dist:^  extremity  is  rather  abrupt;  the  lateral  borders  marked  by  an 
^11 —defined  marginal  furrow,  which  originates  at  the  outer  extremity 
of     occipital  furrow,  and,  after  passing  forward  nearly  parallel  with 
th<?    margin,  joins  the  dorsal  furrow  just  in  front  of  the  eye. 

I^ygidium  subtriangular  in  outline,  rather  abruptly  rounded  or  sub- 
^^^^ular  posteriorly.  Axis  prominent,  but  rather  narrow,  its  margin 
slightly  incurved  and  abruptly  rounded  behind,  marked  by  from 
^iS"lit  to  ten  somewhat  sinuous  annulations;  the  plune  slightly  flat- 
t^-xi.ed  adjacent  to  the  axis,  but  soon  curving  rather  abruptly  to  the 
-^^"t^ral  margins,  marked  by  about  six  grooved  segments,  with  slight 
tx^^ces  of  others  posteriorly. 

Surface  of  the  glabella,  palpebral  lol)es,  occipital  segment  and 
^t^'^^eks  inside  the  marginal  furrow  distinctly  pustulose,  the  little 
t'Va.>::>erele8  being  more  or  less  irregular  in  size;  upon  the  cheeks  out- 
®^^i^  the  border  of  the  eyo^  the  pupillae  arc  much  less  conspicuous 
^^^n  upon  the  glabella  and  the  marginal  border  is  perfectly  smooth, 
"^'^dium  unornamentcd,  except  by  the  grooves  marking  the  seg- 
^^'^^nts,  which  do  not  extend  entirely  to  the  border,  thus  leaving  a  plain, 
P'^^X'fectly  smooth,  narrow  marginal  border. 


208 


PALEOZOIC  PALEONTOLOGY. 


PTERYGOMETOPUS   INTEHMEDIUS    (Walcott).? 
Plate  XV.,  Fig.  33. 

1879.     Ddlmanites  intermedius  Walcott,  31st  Rep.  N.  Y.  State  k^Txifi. 

Nat  Hist.,  p.  69  (p.  16  of  adv.  sheets,  1877). 
1897.    Pterygometopus  intermedius  Clarke,  Pal.  Minn.,  pt.  II.,  p.  7*^7, 

figB.  45-47. 

In  some  of  the  lower  beds  of  the  Jaeksonburg  section,  below  iixo&e 
containing  P.  callicephaJus,  the  pygidium  of  another  species  of  Pt^rj^' 
gometopus  sometimes  occurs.     These  pjgidia  are  longer  and  mtioli 
more  triangular  in  outline  than  those  of  P.  callicephalus  and   ax^ 
usually  smaller.    The  sides  of  the  axis  are  slightly  concave  inwax'd, 
giving  it  a  slightly  constricted  appearance  near  the  centre  of    i*^ 
length.     The  axis  extends  nearly  to  the  posterior  extremity  of  ±t^^ 
pygidium,  is  rounded  at  its  end,  and  has  about  twelve  annulatiox*^ 
with  sometimes  faint  traces  of  several  additional  ones.     The  pin 
slope  away  abruptly  from  the  axis,  especially  posteriorly,  and 
marked  by  eight  ribs,  the  first  two  or  three  of  which  are  u«uaH^? 
slightly  grooved. 

The  head  of  this  species  has  not  been  observed,  so  that  it  cani^-^^^^ 
be  identified  with  certainty  as  P.  intermedius,  but  the  characters 
the  pygidium  approach  more  closely  to  that  species  than  to  any  oth' 
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of  the  valve  as  two  is  to  three,  the  two  extremities  almost  equally 
ajignlar;  height  of  ends  about  as  three  is  to  four,  both  obliquely 
tiTincate  above,  the  anterior  narrowly  rounded  in  the  middle;  the 
posterior  outline  more  broadly  and  evenly  curved,  though  having 
tiie  usual  backward  swing.    Ventral  edge  of  carapace  obtuse,  scarcely 
flattened,  with  a  slight  furrow  on  each  side  near  the  edge  of  the  right  ^ 
valve,  in  which  a  row  of  minute  punctaB  is  generally  distinguishable; 
overlap  extending  all  around  the  free  edges,  strongest  ventrally ;  ex- 
cept in  rare  instances  neither  valve  has  a  flange  or  flattened  border, 
and  when  present,  it  is  in  all  cases  very  narrow  and  undefined;  dorsal 
edge  somewhat  thickened,  especially  upon  the  left  side.     Surface  of 
valves  smooth  or  very  faintly  pitted,  rather  evenly  convex,  with  the 
greatest  thickness  somewhat  beneath  the  centre;  a  low  ridge-like 
thickening  along  the  posterior  half  of  the  dorsal  margin  of  the  left 
valve  is  Jx)  be  noticed.     Eye  tubercle  just  distinguishable  in  most 
cases,  often  not  to  be  detected.    On  the  inner  surface,  however,  it  is 
always  marked  by  a  distinct  pit     Muscle  spot  not  distinguishable 
externally,  except  when  the  specimens  are  weathered,  but  on  the  inner 
side  it  is  often  well  marked  and  surrounded  by  fine,  reticulating, 
Tsdial  lines,  short  dorsally,   longest  post-ventrally.     On  the  inner 
side  of  the  ventral  edge  of  the  right  valve  there  are  two  rows  of  small 
papillae,  three  to  five  each,  the  number  seeming  to  increase  \^'ith  age. 
*nie  purpose  of  the  papilte,  one  series  of  which  occurs  in  the  anterior 
third,  the  other  in  the  posterior,  evidently  was  to  prevent  undue  over- 
lapping of  the  valves  by  presenting  an  obstaxjle  to  the  entering  ventral 
edge  of  the  left  valve." — Ulrich. 


LEPERDITELLA   ORNATA   n.  sp. 

Plate  XIII.,  Figs.  13-15. 

Carapace  subelliptical ;  length  of  a  large  specimen,  3  mm. ;  height, 
2  mm.;  thickness,  1.7  mm.;  length  of  hinge  line,  1.7  mm.  Valves 
equally  convex,  greatest  thickness  below  the  middle.  Free  margin 
of  the  right  valve  abruptly  inflexed,  with  a  row  of  minute  tubercles 
upon  the  angular,  marginal  ridge  thus  formed.  Free  margin  of  the 
left  valve  incurved  and  covering  the  inflexed  margin  of  the  opposite 
valve,  with  an  external,  longitudinal  groove  near  the  ventral  margin. 

14 
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KemarJcs, — This  species  differs  from  any  of  the  described  species 
the  genus  in  its  marginal  row  of  tubercles  upon  the  right  valve.  Thi 
specimens  studied  range  from  1  mm.  to  3  mm.  in  length,  but  scarcel; 
vary  in  their  proportions.  The  right  valve  of  the  species  closel; 
resembles,  in  its  form  and  ornamentation,  the  left  valve  of  Aparch 
granilabiaius  Ulr.,*  but  the  left  valve  of  this  New  Jersey  species 
quite  different  from  that  of  Ulrich^s  species.  Furthermore,  the  free 
margin  of  the  left  valve  of  the  species  here  described  overlaps  iie 
margin  of  the  right  valve,  this  being  a  character  which  would  exclude 
it  from  the  genus  Aparchitcs, 

EURYCIIILINA  OCULIFERA   n.    sp. 
Plate  XIII..  Fig.  IC. 

\;)arapace  subelliptical ;  valves  moderately  convex,  with*  a  neariy 
iientral,  subcircular  pit  surrounded  by  a  slightly-elevated  rim,  with 
a  slight  prominence  obliquely  above  and  to  the  front  of  it  Mar- 
ginal area  convex,  separated  from  the  body  of  the  valve  by  a  sharply- 
impressed  groove,  the  free  margin  extended  into  a  narrow  frill.  Sur- 
face nearly  smooth,  the  marginal  border  and  frill  marked  by  obscure, 
radiating  lines. 

The  dimensions  of  a  rather  large  specimen  are:  length,  3.7  mm.; 
height,  1.8  ram. ;  length  of  hinge-line,  2  mm. 

Remarks. — This  species  may  be  distinguished  from  most  other  mem- 
bers of  tlic  genus  by  its  sharply-defined,  subcentral  pit,  which  is  not 
connected  with  the  dorsal  margin  by  a  sulcus.    In  this  character,  how- 
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)ov€  and  in  front  of  the  central  pit  A  slight,  moderately-sharp, 
)liqiie  ridge  extends  from  the  dorsal  margin,  near  the  anterior  ex- 
emity  of  the  hinge-line,  forward  and  downward  to  above  the  middle 
E  the  anterior  extremity  of  the  body  of  the  shell.  Free  margin 
)rdered  throughout  by  a  rather  broad,  concave  frill.  Surface  very 
nely  punctate,  the  marginal  frill  marked  by  more  or  less  obscure, 
idiating  lines. 

The  dimensions  of  an  average  specimen  are:  length,  2.3  mm.; 
dght^  1.5  mm. ;  length  of  hinge-line,  1.7  mm. 
Remaris. — This  species  closely  resembles  the  last  one  in  many  of 
5  characteristics,  but  may  always  be  distinguished  from  it  by  reason 
the  absence  of  the  convex  marginal  area  within  the  marginal  frill 
id  bv  its  much  wider  frill. 


Description  of  Species  from  the  Hudson  River  Formation. 

The  slates  and  arenaceous  beds  of  the  Hudson  River  formation  are 
oiost  barren  of  organic  remains,  and  at  only  three  localities  have 
3sil8  been  found.  At  Sussex  there  is  a  thin  stratum  containing 
smy  individuals  of  but  very  few  species  of  brachiopods.  The  other 
o  localities,  one  near  Branchville  and  the  other  in  the  railroad  cut 
Jutland,  have  afforded  only  graptolites. 


COELENTERATA. 

HYDliOZOA. 

DIPLOGRAPTUS    FOLIACEUS    (Murch.). 

Plate  XVI.,  Fig.  7. 

847.     OraptoKthus  pristis  Hall  Pal.  N.  Y.,  vol.  I.,  p.  265,  pi.  72, 
figs.  1  as. 

Description. — Polypary  flat,  straight,  celluliferous  on  two  sides,  her 
>mmg  gradually  broader  from  the  distal  extremity  for  one-half  to 
fo-thirds  of  their  length,  and  then  again  becoming  a  little  narrower, 
he  maximum  width  attained  is  from  2  mm.  to  2.5  mm.    About  four- 
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teen  thec«  usually  occupy  the  space  of  10  mm. ;  their  free  extremiti 
are  angular;  their  inclination  to  the  axis  is  about  45''. 

Remarks. — This  is  by  far  the  most  abundant  graptolite  at  tl 
Branchville  locality,  being  the  only  one  which  is  at  all  common. 


DIPLOGKAPTCS   ANOUSTIFOLIUS    (Hall). 

Plate  XVI.,  Figs.  8-9. 

1859      Graptolithus  amjustifolvuB  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  51c 
figs.  1-2. 

This  species  resembles  the  last,  but  the  polypary  is  narrower,  thi 
thecae  are  a  little  further  apart,  there  being  about  eleven  in  the  8pa( 
of  10  mm.,  and  their  out<*r  extremities  are  rounded. 

LAS10GKA1>TUS    MUCUONATUS    (Hall). 

Plate  XVI.,  Figs.  lG-17. 

1847.     Grapiolithus  mucronatus  Hall,  Pal.  N.  Y.,  vol.  I.,  p.  268,  pL 
73,  figs.  1  n-d. 

This  species  resembles  Diplograptus  foliaceus,  but  the  outer  ex- 
tremities of  th(^  thecie  are  produw^d  in  mucronate  appendages. 
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mum  width,  1.5  mm.  to  2  mm.;  distal  extremity  narrow  and  abrupt, 
with  two  short,  lateral  spines ;  and  an  extension  of  virgula  for  2  mm. 
to  6  mm.  Proximal  extremity  abrupt,  showing  a  prolongation  of  the 
virgula,  which  terminates  in  a  "disk,^^  varying  in  shape  (apparently 
with  age)  from  narrowly  lanceolate  to  broadly  elliptic,  6  mm.  to  10 
mm.  long  and  1  mm.  to  3  mm.  broad.  Theca?  thirty  to  thirty-six  in  25 
mm.;  short,  perpendicular,  apertural  margins  concave,  the  excava- 
tion nearly  horizontal  (slightly  inclined  distalward),  occupying  nearly 
one-third  of  width  of  the  polypary.^' — Ourley. 

Remarks. — This  species  is  very  distinct  from  G.  hicornis  and  C 
iypi<:alis,  diflEering  from  the  former  in  the  absence  of  the  three  promi- 
nent spines  and  the  disk  developed  around  them,  and  from  the  latter 
by  the  constantly  prolonged  virgula.  It  is  also  much  smaller  than 
"either  hicornis  or  typicalis. 


DICRANOGRAPTUS    RAMOSl'S    (Hall). 

Plate  XVI.,  Figs.  10-11. 

1847.     Graptolithus  ramosvs  Hall,  Pal.  X.  Y.,  vol.  I.,  p.  270,  pi.  73, 
figs.  3  a-h. 

Description. — Polypary  flat,  linear  below,  with  thecse  on  two  sides, 
dividing  above  into  two  divergent  branches,  which  bear  thecse  on  the 
outer  margins  only.  Thecae  obtusely  rounded  at  their  outer  ex- 
tremities, rather  distant,  slightly  narrowed  toward  the  base,  about 
twelve  occupying  the  space  of  10  mm. 

Remarks, — This  species  may  be  easily  recognized  by  its  bifurcating 
polypary,  being  different  in  this  respect  from  any  of  its  associates  in 
i^he  New  Jersev  fauna. 
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COENOGRAPTUS  GRACILIS    (Hall). 


Plate  XVI.,  Fig.  19. 


1859.     Graptoliihus  gracilis  Hall,   Pal. 
figs.  1-7. 


N.   Y.,  vol.    III.,   p.   51 


0, 


Description, — Polypary  consisting  of  two  principal  stipes,  wliii 
diverge  from  a  point  of  attachment,  and  in  the  adult  forms  a  sij 
raoidal  curve.     The  branches  arise  from  the  outer  sides  of  the 
principal   stipes;    they  are  slender,  gradually  enlarging  and   bei 
thecap  only  on  one  side,  the  thecae  being  rather  distant,  their  lengtlH^ 
greater  than  the  width  of  the  branch  upon  which  they  are  borne. 

Remarks, — This  species  is  represented  in  the  New  Jersey  coll 
tions  only  by  exceedingly  imperfect  specimens,  which  but  partial! 
exhibit  the  details  of  structure.     The  accrompanying  illustration 
copied  from  HalFs. 


CORYNOIDES    CALIOULAIUS    Nich. 


Plate  XVI..  Figs.  12-13. 


18f)7.     Conjnoides  calicularis  Nich.,  Geol.  Mag.,  vol.  IV.,  p.  108,  pi — 
7,  figs.  9-11. 


Description. — "The  sti|)e  varies  in  length  from  one-third  to  half^ 


ORDOVICIAN  FAUNAS.  215 

c:^^iculaH$  Nich.  These  New  Jersey  specimens,  however,  are  poorly 
^>reserved,  and  in  none  of  them  is  the  toothed,  distal  margin  well 
laZliowB.  The  figures  of  the  species  given  on  plate  XVI.  are  all  copied 
if  xom  Nicholson,  none  of  the  New  Jersey  specimens  being  well  enough 
[fiyreserved  for  illustration. 


RKTEOGRAPTUS   GEINITZIAXUS   Hall. 

Plate  XVL,  Fig.  18. 

131859.     Reieograptus  geinitzianus  Hall,  Pal.  X.  Y.,  vol.  III.,  p.  ."ilS, 

fig- 

This  imperfectly-understood  graptolitc  possesses  a  peculiar  reticu- 
late skeleton,  consisting  of  three  or  more  rows  or  series  of  subquad- 
orangular  or  hexagonal  reticulations,  without  central  axis.    No  definite 
ihecse  have  been  observed.    In  the  New  Jersey  collections  it  is  repre- 
sented by  a  single  incomplete  specimen  from  Jutland. 


VERMES. 

ANNELIDA. 

CORNULITES    ?p.  uudot. 

Plate  XVL,  Fig.   1. 

Scattered  among  the  brachiopod  shells  in  the  fossilifcrous  layer  of 
the  Hudson  River  slate  at  Sussex  there  are  occasional  specimens  of 
a  small,  tubicolor  annelid,  which  is  doubtless  a  member  of  the  genus 
Comulites.  The  material  is  altogether  too  imperfect,  however,  for 
specific  identification. 
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MOLLUSCOIDEA. 

BRACHIOPODA. 


PLECTAMBOMTKS   SEKICELS    (Sow.). 

Plate  XVI.,  Figs.  2-3. 
See.  also,  p.  140,  pi.  IX. 

In  the  flagstone  quarry  at  Sussex  a  thin,  arenaceous  layer,  charged 
with  tralcareous  material,  is  filled  with  a  few  species  of  foesils,  by 
far  the  most  abundant  of  which  is  ]P.  sericeus.  The  specimens  are 
all  much  smaller  that  the  Trenton  representatives  of  the  species  and 
many  of  them  are  proportionately  broader. 

PLECTOUTIIIS   TLICATELLA    (Hall). 

Plate  XVI.,  Fig.  6. 
See,  also,  p.  152,  pi.  IX. 

A  single  incomplete  impression  of  the  pedicle  valve  of  this  species 
has  kx^n  recognized  from  Sussex.  Scarcely  enough  of  it  is  pre- 
served to  exhibit  its  characters  properly,  but  it  is  apparently  less 


CHAPTER   Vni. 

FAUNAS   OF   SILURIAN    AGE. 

Tl^c  geologic  formations  in  New  Jersey  which  arc  here  referred 
tl^«  Silurian  are  the  Shawangunk-Green  Pond  conglomerate,  the 
^dijia-Longwood  sandstone,  the  Poxino  Island  shale,  the  Bossard- 
11^"  limestone,  the  Decker  Ferry  formation,  the  Rondout  formation 
icl  tie  Manlius  limestone.  Of  all  these  the  Shawangunk-Green  Pond 
^i^glomerate,  the  Medina-IiOngwood  sandstone,  the  Poxino  Island  and 
^^  Sossardville  formations  have  not  been  found  to  be  fossilferous, 
"^^ir  strata  being  absolutely  destitute  of  organic  remains  so  far  as 
^v^^tigations  have  been  carried.  The  Decker  Ferry  formation,  on 
he  other  hand,  is  highly  fossilferous  and  contains  a  most  interest- 
■^gr  fauna  of  Silurian  age.  The  fauna  is  not  entirely  homogeneous 
Kxx>ughout,  as  several  distinct  life  zones  have  been  recognized,  as 
^Ir^ady  described  in  an  earlier  portion  of  this  report.  The  fauna, 
io\^^er,  has  much  in  common  throughout,  and  all  the  species,  in 
^blchever  zone  they  may  occur,  are  here  described  in  one  faunal 
I'oxip. 

The  fauna  of  the  Rondout  formation  is  very  different  from  the 
^^csker  Ferry  fauna,  being  constituted  almost  exclusively  of  Ostra- 
*^>cle  crustaceans  belonging  to  the  genus  Leperditia,  while  in  the 
r«iiiliuB  limestone!,  there  is  a  recurrence  of  the  brachiopods  and  other 
^xnns  of  life  which  were  present  before  the  Rondout  time,  associated 
'itrh  numerous  ostracode  crustaceans. 

(217) 
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Dksckii'tions  of  Species  in  the  Decker  Ferry  Fauka. 

OOELENTERATA. 

ANTHOZOA. 

DIPIIYPHYLLUM   INTEOUMENTUM   Barrett. 

Plate  XVII.,  Fig.  II. 

1878.     DiphyphyUum    integumenium    Barrett,    Ann.    N".    Y.   Acad- 
Sci.,  vol.  I.,  p.  123. 


Drscription, — Corallum  simple,  subcylindrical,  gradually  enlarging 
in  size,  tJie  external  surface  marked  by  vortical,  rounded  costse  and  by 
more  or  less  irregular  transverse  wrinkles.  In  transverse  section  the 
outer  wall  is  seen  to  be  tliick ;  the  septa  are  from  forty-four  to  fifty-two 
in  number,  about  every  fourth  one  of  which  reaches  the  centre;  within 
the  outer  wall  is  a  zone  about  equal  to  the  thickness  of  the  wall  itself, 
wliich  is  apparently  free  from  dissepiments ;  within  this  zone,  to  the 
centre  of  the  eorallite,  constituting  about  two-thirds  of  the  entire 
diameter,  dissepiments  are  always  present  in  greater  or  less  abundance. 
In  vertical  section  the  open  zone,  which  appears  to  be  free  from 
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PRI8MAT0PHYLLUM   INEQUALIS    (Hall). 

Plate  XVII.,  Figs.  12-13. 

.    Columnaria  inequalis  Hall,  Pal.  N.  Y.,  vol.  II.,  p.  323,  pi.  72, 
3  Or-b,  4  a-c. 


scription. — Corallum  growing  in  irregularly  subhemLspkeric 
M,  composed  of  prismatic  corallites,  in  contact  on  all  sides,  having 
to  eight  sides  when  mature,  but  often  with  only  three  or  four 
id  sides  when  immature.  Each  corallite  has  a  calyx  of  moderate 
I,  and  when  full  grown  has  thirt}'-8ix  septa.    In  cross-section  the 

are  seen  to  be  arranged  more  or  less  irregularly  in  four  subequal 
}8,  and  between  the  septa  are  curved  dissepiments,  which,  near 
orface  of  the  corallum,  are  restricted  to  a  peripheral  zone,  sur- 
iing  a  central,  circular  portion  of  about  one-third  the  diamoter 
B  corallite.  Deeper  in  the  corallum  the  dissepiments  also  occupy 
lentral  portion  of  the  cross-section,  but  are  thinner  and  less 
Jant  than  in  the  outer  zone.  In  vertical  section,  when  cut  directly 
gh  the  middle  of  the  corallite,  the  outer  zone  is  seen  to  be  filled 

short,  curved,  vesicular  dissepiments;  in  the  central  portion 
iiseepiments  are  much  more  elongate  vertically.  In  a  vertical 
►n,  cut  a  little  to  one  side  of  the  centre,  the  cross-sections  of  tlie 
,  seen  in  the  central  vertical  area,  bear  lateral  spinules,  which 
.  about  one-half  the  distance  across  the  interseptal  loculae.  These 
d  processes  seem  to  be  continuous  horizontally  across  the  inner 
3n  of  the  septa. 

e  masses  of  this  coral  frequently  attain  a  diameter  of  15  or  20 
EUid  range  in  size  from  these  dimensions  to  small  colonies.  The 
st  corallites  have  a  diameter  of  10  mm.,  but  this  size  is  excep- 
1,  and  they  range  from  this  to  the  younger  corallites  oiily  1  or  2 
in  diameter  near  the  initial  points. 

marks. — This  species  is  evidently  a  member  of  the  genua 
natophyllum  as  established  by  Simpson.*  It  is  one  of  the  com- 
st  forms  in  the  coralline  bed  of  the  Decker  Ferry  formation. 

aU.  N.  T.  St.  Mu8.,  No.  39,  vol.  VIII.,  p.  218. 
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FAVOSITES   C0RRU0ATU8   n.   Sp. 
Plate  XVII.,  FijTS.  1-2. 

Description, — Corallum  explanate^  forming  masses  15  to  20  cm-  in 
width  by  2  to  2.5  cm.  in  thickness.  Corallites  polygonal^  usually 
hexagonal  in  cross-section,  1  to  1.5  mm.  in  diameter.  Tabulae  jLrmjr 
miicrous,  situated  at  distances  of  about  one-half  tube  diameter  apa^"t 
The  sides  of  the  corallites  are  transversely  corrugated,  the  eorrug"3^- 
tione  being  strongest  near  the  angles,  so  that  in  longitudinal  aectic^ii 
the  sides  of  the  corallites  are  wavy  lines.  Walls  of  the  corallites  p^:M' 
forateil  by  a  single  vertical  row  of  mural  pores. 

Remarks, — This  species  may  be  easily  recognized  by  the  conspicuowcaw 
transverse  corrugations  of  the  corallite  walls,  in  which  respect  it 
<lifft*rs  from  anv  similar  form. 


FAVOSITEB   PYRIFORME    (Hall). 
IMate  XVII..  Figs.  '^-T). 

1852.     Astrocerinam  pyriforme  Hall,  Pal.  N.  Y.,  vol.  II.,  p.  123,    I>1 

34.4.  figs.  1  a-€. 

De.scription. — Corallum  pyriform  or  obconical  in  the  smaller  ooi^^ 
nirs,  the  point  of  attachment  small,  becoming  subhemispherical       ^^ 
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*d  in  the  coralline  layer  at  the  summit  of  the  Decker  Ferry  f or- 
tion.  It  may  be  easily  distinguished  from  the  last  species  by  it& 
dt  of  growth  and  by  the  absence  of  the  transverse  corrugations  of 
iiralls.  The  two  species  have  not  been  seen  together  in  the  same- 
Ltom,  one  being  characteristic  of  the  lowest  and  the  other  of  next 
tlifi  highest  bed  in  the  Decker  Ferry  formation. 


CLADOPORA   RECTILINEATA   SimpsOn. 

Plate  XVII.,  Figs.  14-17. 

^S,    Cladopora  rectiUneaia  Simpson,  Trans.  Am.  Phil.  Soc,  n.  ser.^ 
vol.  XVI.,  p.  459,  fig.  30. 

description. — Corallum  consisting  of  nearly  cylindrical,  occasion- 
f  branching  stems  from  2.5  to  3  mm.  in  diameter.  The  corallite* 
arranged  in  nine  vertical  series  in  the  cylindrical  branches;  they 
'•  simple  tubes  radiating  obliquely  from  the  axis  and  gradually 
arging  towards  the  aperture,  with  neither  septa  nor  tabulae.  The 
irtures  are  wider  than  high,  the  lower  side  being  margined  by  a 
5htly-projecting  lip.  The  apertures  in  adjacent  vertical  series  arc^ 
^ularly  alternating  in  position. 

Remarks. — In  none  of  the  New  Jersey  material  is  the  form  of  the 
nplete  corallum  of  this  species  shown,  all  the  specimens  observed 
.ng  but  broken  branches,  which  are  rarely  observed  to  be  more 
in  25  mm.  in  length.  There  may  be  some  variation  in  the  number 
vertical  series  in  which  the  corallites  are  arranged,  but  in  all  the 
^cimens  in  which  their  number  could  be  definitely  counted  it  waa 
and  to  be  nine.  The  species  most  closely  resembles  C.  seriata  HalK 
t  in  that  species  the  apertures  of  the  corallites  are  more  closely 
Dwded  together  laterally,  and  are  more  regularly  alternating  in 
eition,  so  that  their  arrangement  is  apparently  in  spiral  lines  rather 
an  in  the  straight,  vertical  lines  of  C.  rectilineata. 
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HALYSITES   CATENDLABIA    (Linn.). 
Plate  XVH..  Figs.  OS. 

1767.     Tuhipora  catenularia  Linn.,  Syst  Nat,  12th  edit,  p.  1270. 

1851.  Halysites  catenularia  E.  &  H.,  Monog.  dos.  Polyp.  Pose.,   p. 

281. 

1852.  Catcnipora  escharoides  Hall,  Pal.  N.  Y.,  vol.  II.,  p.  127,  pi. 

35,  figs.  1  a^c. 
1876.     Halysites  catemilata  Rominger,  Geol.  Surv.  Mich.,  vol.  Ill-, 

pt  II.,  p.  78,  pi.  29,  figs.  1,  2,  4. 
18!)9.     Halysites  catenularia  Lambe,  Cont  Canadian  Pal.,  vol.  IV., 

pt  I.,  p.  68,  pi.  3,  figs.  1-1  b,  2-2  6. 

Description, — Corallum  forming  large  masses,   10  to  40   cm.   i^ 
diameter,  made  up  of  elongate,  upright,  subelliptical  corallites,  join^^ 
together  by  their  edges  in  chain-like  series,  so  as  to  form  verticaJ) 
anastomosing  lamina?,   inclosing  interspaces  of  variable  form  ar»^ 
size.    Between  each  pair  of  corallites  is  a  small,  vertical  tubule^  whicj^i 
is  parallel  with  and  of  the  same  length  as  the  corallites.    In  trans- 
verse section  the  corallites  are  about  2  mm.  wide  and  2.6  mm.  lon^* 
subcircular  or  subelliptical  in  outline,  with  twelve  septal  spines.    Tl^^ 
tubules  are  quadrangular  in  outline,  with  their  longer  diameter  tran^ 
verse  to  the  vertical  lamina  of  corallites,  and  crossing  the  interspaK^ 
may  usually  be  detected  one  or  more  sections  of  the  highly-conv^^ 
tabular     In  vertical  section  the  corallites  are  crossed  by  numero't** 
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ZAPHRENTis  sp.  undet. 

Plate  XVII.,  Figs.  9-10. 

rous  specimens  of  horn  coral,  usually  imperfectly  preserved, 
jnt  in  the  fauna  of  the  coralline  bed  at  the  summit  of  the 
?erry  formation.  Several  species  are  probably  present,  but 
too  imperfectly  represented  for  satisfactory  study.  Other 
8  representing  the  same  genus  are  more  rarely  present  in  the 
ata  of  the  formation. 

HYDROZOA. 

STROMATOPORA    CONCENTUICA   Goldf. 

s  of  a  stromatoporoid  hydrozoon  are  not  uncommon  in  the 
layer  at  the  summit  of  the  Decker  Ferry  formation,  which 
provisionally  referred  to  Stromatopora  concenirica.  In  none 
[)ecimens  examined  in  thin  section  were  the  characters  suffi- 
irell  preserved  for  accurate  identification. 


MOLLUSCOIDEA. 

BRYOZOA. 

MONOTRYPA   CORRUGATA   n.   sp. 

Plate  XVIII.,  Figs.  1-5. 

Ipiion, — Zoarium  forming  lenticular  or  hemispheric  masses, 
hemispheric  specimen  has  a  diameter  of  40  mm.,  with  a  height 
m.,  the  base  being  concavely  excavated  to  a  depth  of  7  mm. 
)ecimens  are  frequently  much  flatter,  sometimes  with  a  height 
lore  than  5  mm.  The  celluliferous  surface  of  the  zoarium  is 
60  closely  covered  with  matrix  that  the  zcecial  apertures  are 
ibited.  In  longitudinal  fractures  the  zocecial  walls  separate 
along  their  median  lines,  and  the  walls  themselves  are  seen 
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to  be  transversely  corrugated.  In  cross-section  the  zooeda  are 
polygonal  in  outline,  about  ten  of  average  size  occupying  the  space  of 
3.5  mm.  Interspersed  with  the  average-sized  zooecia  are  smaller  ones 
which  are  younger,  but  no  true  mesopores  are  present.  In  longi- 
tudinal section  the  walls  of  the  zooecia  are  wavy.  Diaphrams  are 
absent  from  the  lower  portion  of  the  tubes,  but  are  present  distally, 
becoming  more  and  more  frequent  toward  the  exterior,  the  outermost 
ones  being  about  one  tube  diameter  apart. 

Remarks, — This  species  most  closely  resembles  Chcetetes  (Piycho- 
nemo)  idbulatus  H.  &  S.,  since  referred  to  the  genus  Monotrypa  bs   ' 
Xickles  and  Bassler,  which  is  said  to  be  derived   "probably  from  tt^« 
Upper  Helderberg  groUp,  Schoharie,  X.  Y.,^'    so  that  its  geologic 
horizon  is  somewhat  uncertain.     The  transverse  zooecial  corrag^ti6S3& 
of  M.  iabulaius  are  more  conspicuous  than  in  the  Xew  Jersey  specie^^S 
and  the  diaphrams  are  apparently  entirely  absent. 


PTILODICTYA   FRONDOSA   n.    Sp. 
Plate  XIX.,  Figs.  1-4. 


Description. — Zoarium  bifoliate,  frondeseent  in  form,  often  more  cn^^^ 
less  undulate;  beginning  with  a  narrowly-rounded  or  obtusely-pointe— "**" 
base  of  attachment  or  articulation,  from  which  point  it  broaden^^*^ 
rapidly,  the  distal  end  more  or  less  bluntly  rounded;  the  axial  lin  — ^ 
is  curved  gently  near  the  base,  becoming  nearly  straight  beyond  th  -— ^ 
first  third  of  ite  length.    The  mesotheca,  alon^  wbicli  Rpeeimeo;?  alllK•^^-^^^^^ 
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mm.,  with  a  width  of  30  mm.,  but  usually  they  are  relatively  some- 
what narrower.  About  four  zooecia  occupy  the  space  of  1  mm.  longi- 
tudinally and  about  four  and  one-half  transversely. 

Remarks. — This  species  resembles  P.  expansa  Hall,  but  is  curved 
and  does  not  have  the  perfectly  parallel  margins  of  that  species;  it 
alao  lacks  the  axial  rows  of  zooecia,  which  are  conspicuously  narrower 
than  those  on  the  sides.  In  form  the  zoarium  is  almost  identical  with 
Pkngnopora  platyphylla  Jas.,  but  thin  sections  show  the  two  forms  to 
be  generically  distinct.  The  species  is  apparently  most  closely  allied 
to  that  called  Piilodictya  lanceolata  var.  ainerican^  by  Foerste,  but  it 
docs  not  have  the  sharply  differentiated  medial  rows  of  smaller  zooecia 
which  seem  to  be  indicated  in  the  illustrations  of  that  species,  and 
the  basal  portion  of  the  zoarium  is  more  curved.  In  none  of  the 
New  Jersey  specimens  has  the  cell-bearing  surface  been  seen  clear  of 
the  matrix,  so  that  it  is  not  possible  to  state  with  certainty  whether 
or  not  monticules  are  present,  but  they  seoni  to  Ix}  absent. 


ESCHAROPORA   SILUKIANA   n.  sp. 
Plate  XVIIL,  Fig8.  (^-7.     Plate  XIX.,  Figs.  8-9. 

Description. — Zoarium  thin,,  bifoliate,  complete  outline  unknown. 
X*he  mesothecal  surface,  along  which  the  siXK^imens  uniformly  sepa- 
rate, is  uneven,  with  numerous,  more  or  hiss  iiTcgiilar,  curved,  trans- 
feree wrinkles.  In  tangential  section  the  zooecia  are  more  or  less 
rregularly  hexagonal  in  outline,  the  openings  being  subelliptical. 
Phe  prostrate  portions  of  the  zooecia  are  elongate  and  are  initially 
irranged  in  longitudinal  series,  but  when  they  become  erect  adjacent 
erics  are  crowded  together,  giving  to  the  apertures  an  irregularly 
lecussate  arrangement.  In  vertical  section  the  zooecia  are  thick  walled 
tbove  and  in  their  erect  portions  usually  about  four  slightly-convex 
liaphragms  are  present  The  two  hemisepta  have  been  clearly  seen 
n  but  one  zooecium,  though  it  is  poHsil)le  that  they  may  usually  Im> 
>iesent. 

Remarks. — This  genus  has  not  before  been  recorded  from  strata 
hunger  than  the  Ordovician.  These  specimens,  however,  agree  essen- 
tially in  all  generic  characters  with  the  Ordovician  forms,  but  the 
Boaria  are  apparently  larger  and  more  irregular  in  form  than  is 
uaoally  the  case  in  the  older  species. 

15 
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BRACHIOPODA. 


PHOUDOPS   OVATA   Hall. 


Plate  XX.,  Fig«.  27-29. 


1859.     Pholidops  ovaius  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  490,  pi.  103 

figs.  7  a-b. 


Description, — Shell  email,  ovate  to  subelliptical  in  outline,  slightEZHly 
narrower  in  front,  apex  excentric  posteriorly.     Surface  marked  b    "OJ 

fine,  sublamellose,  concentric  lines.    Internally  the  anterior  adduct( ^r 

muscle  impressions  are  situated  at  about  the  midlength  of  the  flhelKr- 1 ; 
each  impression  is  clongate-subelliptical  in  outline,  their  anterior  i 
tremities  not  in  contact  and  their  long  axes  at  nearly  right  angle 
to  each  other.  The  posterior  adductor  muscle  impressions  muci — sh 
smaller,  circular  in  outline,  and  situated  just  beyond  the  po8terio^cr>r 
extremities  of  tlie  anterior  impressions. 

The  dimensions  of  one  of  the  largest  specimens  observed 
length:  2.7  mm.;  width,  2.25  mm. 


STKOPIIEODONTA  BIPAKTITA    (Hall). 
Plate  XX.,  Figs.  1-5. 
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1897.     Stropheodonta  tiearpassi  Sehuchert,  Bull.  IT.  S.  Qeoh  Surv., 

No.  87,  p.  425. 
1897.     Stropheodonta  textilis  Schuchert,  Bull.  TJ.  S.  Geol.  Surv.,  No. 

87,  p.  427. 
1897.     Strophomena  (  ?)  bipartita  Schuchert,  Bull.  TJ.  S.  Geol.  Surv., 

No.  87,  p.  429. 

Description. — Shell  with  thin,  nearly-flat  brachial  valve  and  slightly- 
convex  pedicle  valve,  longitudinally  subsemi-elliptical  in  outline,  the 
hinge-line  produced  beyond  the  body  of  the  shell  into  mucronate  ex- 
tensions,  hinge-line  crenulate.    Surface  of  both  valves  marked  by  fine, 
irr^^arly  alternating,  angular,  raised  striae,  which  are  not  continuous 
over  the  umbo  to  the  beak,  and  which  curve  outward  on  the  sides  of 
the  shell  in  passing  to  the  margin,  the  curvature  becoming  stronger 
on  approaching  the  hinge-line.    The  surface  is  also  marked  by  much 
finer,  crowded,  concentric  lines,  which  continue  to  the  beak.    Oblique 
▼rinkles  along  the  cardinal  margin  are  present  in  many  specimens. 
The  interior  of  the  valves,  more  especially  the  pedicle,  is  covered  with 
fine,  closely-crowded  papillae,  which  gives  to  the  surface  of  internal 
xjasts  a  finely-pitted  or  punctate  appearance.     These  internal  papillae 
may  frequently  be  detected  through  the  thin  shell  substance  as  dark 
^ts,  giving  it  a  punctate  appearance,  but  there  are  appajrently  no 
perforations.     The  muscular  impressions  of  the  pedicle  valve  are 
iuther  large  and  divergent  and  are  free  from  impressions  of  papillae. 
In  the  interior  of  the  brachial  valve  a  low  median  ridge  reaches  more 
than  half  way  to  the  front  of  the  shell. 

The  dimensions  of  a  medium-sized  specimen  are:  length,  28  mm., 
a^nd  breadth,  30  mm. 

Remarks. — ^This  species  is  a  variable  form,  and  undoubtedly  in- 
<^liide8  the  three  shells  described  by  Hall  under  the  names  Leptcena 

— sp.,  Leptcena  bipartita  and  Strophodonta  textilis,  all  from 

tile  Coralline  limestone  at  Schoharie,  New  York.  The  name  Stropho- 
<i€mta  tiearpassi  was  applied  by  Barrett  to  specimens  from  New  Jersey 
fTt)in  the  locality  where  most  of  our  material  was  secured.  If  the 
Seneric  or  subgeneric  name  Leptostrophia,  given  by  Hall  and  Clarke 
to  the  very  flat  forms  of  Stropheodontas,  is  to  be  retained,  the  present 
species  will  be  there  included. 
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The  finer  surface  characters  of  the  shell  are  rarely  preserved  upon 
the  specimens  studied,  but  different  individuals,  or  even  different 
portions  of  the  same  individual,  under  various  conditions  of  exfolia- 
tion, exhibit  all  the  types  of  fine  surface  markings  figured  by  HalJ 
for  his  three  species.  These  markings,  as  seen  upon  a  well-preserved 
shell  surface,  are  most  n^rly  correctly  illustrated  under  his  8.  texiUis. 
Toward  the  beak  the  radiating  markings  are  absent,  and  young  shells^ 
preserving  only  this  portion  of  the  shell  present  the  aspects  of  species 
of  Pholidostrophia,  The  mucronate  extensions  of  the  hinge-line  are 
but  rarely  preserved,  but  the  direction  of  the  fine,  concentric  mark- 
ings near  the  hinge-line  indicate  their  presence  on  most  individuals. 
Perhaps  the  most  characteristic  feature  of  the  species  is  the  strongly 
papillose  interior  of  the  valves,  which  is  best  shown  only  on  exfoliated 
specimens. 

LKPTAKNA   UHOMBOIDALIS    (Wilck.). 

Plate  XX.,  Fig.  10. 

For  complete  biography  see  Schuchert,  Bull.  U.  S.,  Geol.  Surv.,  No. 
87,  p.  240. 


Description. — Shell  concavo-convex,   flattened  posteriorly,  genicu- 
late towards  the  lateral  and  front  margins,  hinge-line  straight,  usually 
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0RTJ10THETE8    INTEH6TRIATUS    (Hall). 
Plate  XX.,  Figs.  8-1). 

18r>S.     Orthis  interstriata  Hall,  Pal.  N.  Y.,  vol.  II.,  p.  326,  pi.  74, 

figs.  1  a-b,  2  a-b. 
1S5>7.     Orthothetes  interstriatus  Schiiehert,  Bull.  V.  S.  Geol.  Surv., 

No.  87,  p.  297. 

^E^escription. — Shell  email,  subplano-coiivcx,  wider  than  long,  the 
hin^c-line  straight,  about  equal  to  the  greatest  width  of  the  shell.  The 
latc^'ial  margine  meet  the  cardinal  line  at  nearly  right  angles  and  are 
thc^n  regularly  rounded  to  the  front  of  the  shell.  Pedicle  valve 
o^sourely  subcarinate,  its  greatest  depth  near  the  prominent,  suberect 
J^^^^lc;  cardinal  area  rather  high,  nearly  flat.  Brachial  valve  depressed 
con  Tex  or  nearly  flat,  with  a  broad,  shallow,  ill-defined  mesial  sinus. 
S^^iWace  of  both  valves  covered  with  rather  coarse,  angular,  radiating 
^^^tae,  which  increase  by  implanation  toward  the  margin,  and  by  rather 
^o.T8e,  concentric  lines  of  growth. 

The  dimensions  of  a  pedicle  valve  are:  length,  5.5  mm.;  width, 
^  arxim.;  convexity,  1.5  mm.  A  brachial  valve  measures:  length,  4.5 
^^*xi. ;  width,  6  mm. 

^Remarks, — All  of  the  specimens  of  this  species  which  have  come 
itx<fler  observation  are  more  or  less  exfoliated,  so  that  the  concentric 
n^^Tkings  are  usually  wholly  obliterated.  On  a  few  specyneng,  how- 
'v-OT,  they  may  be  detected. 

0RTH0TJIETK6    DKCKEllENSIS    11.    SJ). 

Plate  XX..  Figs.  G-7. 

Titacriptiou . — Shell    subplano-convex,    transversely   subelliptical  in 

<>xitliDe,  the  hinge-line  shorter  than  the  greatest  width  of  the  shell. 

^Viich  is  near  the  middle.     Pedicle  valve  depressed,   the  unibonal 

TO^ion  usually  irregularly  concave;    tlic  concave  area,  having  been  a 

iaoet  of  attachment  to  some  external  object,  retains  the  reverse  of  the 

contour  of  the  object  to  which  the  shell  was  attached.     Between  the 

^inbonal  concavity  and  the  margin  tliis  valve  is  marked  by  one  or 

more  conspicuous,  more  or  less  irregular,  concentric  \^Tinkles,  with 
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less  conspicuous  intemiediate  ones.  The  cardinal  area  is  unsym- 
metrical  and  variable  because  of  the  attachment  of  the  shell,  but  it  is- 
always  rather  low;  its  margin  is  sometimes  sharply  defined,, 
but  is  often  ver}'  poorly  defined.  The  brachial  valve  is  more 
or  less  regularly  convex,  the  greatest  convexity  usually  being 
}K)6terior  to  the  middle ;  it  is  never  so  strongly  marked  by  concentric 
wTinkles  as  the  opposite  valve.  Both  valves  are  marked  by  fine^ 
more  or  less  unequal,  radiating  ribs,  of  which  three  or  four  occupy 
a  space  of  one  millimeter  at  the  margin  of  the  shell.  The  larger  rib& 
extend  the  entire  length  of  the  shell,  while  the  smaller  ones  are  inter- 
calated at  various  distances  from  the  beak. 

The  dimensions  of  a  rather  large  pedicle  valve  are:  length,  20.5 
mm. ;  width,  25.5  mm. ;  height  of  area  at  centre,  3  mm. ;  maximum 
depth  of  valve,  4.5  mm.  A  brachial  valve  having  the  same  length  and 
breadth  has  a  convexity  of  9  mm. 

Remarks. — ^This  species  differs  greatly  from  any  other  Silurian 
species  of  the  genus,  liaving  a  much  closer  resemblance  to  younger 
forms  such  as  0.  chemungensis  of  the  Devonian  and  some  Carbonifer- 
ous species.  It  differs  from  any  of  tliese  younger  forms,  however,  in 
its  much  larger  facet  of  attachment  upon  the  umbo  of  the  pedicle  valve^ 


CIIONETES    JKRSKYENSIS    Wellcr. 
Plato  XX.,  Figs.  11-1(5. 
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gilt  anterior  curvature  as  they  approach  the  margin.  As  the 
ills  increase  in  size  this  peculiar  curvature  of  the  ribs  becomes 
>pe  and  more  conspicuous,  and  can  always  be  detected  to  a  greater 
less  degree  in  the  adult  individuals,  and  it  is  always  more  con- 
icnous  in  the  brachial  than  in  the  pedicle  valve.  Just  anterior 
the  beak  in  both  valves  there  is  a  small  area  where  the  radiating 
»  are  obsolete.  In  addition  to  the  radiating  ribs,  both  valv<»8  are 
irked  by  exceedingly  fine,  concentric  lines. 

The  dimensions  of  a  large  individual  are:  length,  14  mm.,  and 
dth,  22  mm. 

Bemarks. — This  species  is  exceedingly  alnindant  in  the  lower  heih 
the  Decker  Ferry  formation.  It  may  be  always  recognized,  in  the 
•ger  specimens  at  least,  by  the  peculiar  curvature  of  the  radiating 
m.  Among  the  smaller,  and  thercfore  younger,  specimens,  however, 
Lfi  character  is  a  variable  one,  the  cun'ature  of  the  ribs  seeming  to 
iTt  earlier  in  the  life  history  of  some  individuals  than  in  others. 
K  comparing  young  individuals  of  approximately  the  same  size  one 
IJ  frequently  be  seen  to  possess  perfectly-straight  ribs,  while  in  the 
ler  the  ribs  will  be  slightly  curved.  In  the  large  specimens,  how- 
^r,  the  curvature  may  always  be  detected.  On  comparing  smaller 
>ciinens  with  straight  ribs  and  larger  ones  v^-ith  curved  ribs  the  dif- 
enoes  seem  to  be  sufficient  to  indicate  distinct  sjjecies,  but  as  all 
^rmediate  characters  seem  to  exist,  thoy  are  all  placed  togethnr  in 
eame  species. 

ORTinS    FLABELLTTES    F<X^l'si(\ 

Plate  XX..  Fig.  20. 

•J'.  Orthis  fidbellites  Scliuchert,  Bull.  IT.  S.  Oeol.  Surv.,  N(».  87, 
p.  286.  (A  full  bibliography  of  this  sjxviiN  will  \w  t'onud 
here.) 

description, — Brachial  valve  subelliptical  in  outline,  depressixl  con- 
c,  hinge-line  equal  to  or  a  little  shorter  than  the  greatest  breadth 
the  shell;  median  portion  flattened  or  slightly  concave,  forming 
^road,  shallow,  median  sinus,  whose  centre*  i.s  scarcely  depr(^se<l 
low  its  sides.  Surface  marked  by  from  thirty  to  thirty-six  strong, 
listing  ribs,  between  which,  near  the  margin  in  internal  casts,  there 
PC  intercalated  some  finer  ribs.  Pe<licle  valve  not  rei^ognized  in  the 
^ew  Jersey  collections. 
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'1^0  dimensions  of  the  best  specimen  observed  are :  length,  17  mm. ; 
width,  22  mm. 

Remarks. — The  only  specimens  of  this  shell  which  have  come  under 
observation  are  more  or  less  imperfect  casts  of  the  interior,  and  only 
brachial  valves  have  been  seen.  These  cannot  be  certainly  identified 
with  0.  ftabelliies  Foerste,  but  they  arc  closely  allied  to  that  species^ 
and  it  is  probable  that  they  should  be  included  in  it 


DALMANELLA    POS  TELEGA  NT  U  LA    n.    sp. 


Plate  XX..  Figs.  21-24. 


Description. — Shell  subcircular  in  outline,  usually  wider  than  long, 
the  hinge-line  shorter  than  the  greatest  breadth.  Pedicle  valve 
strongly  convex,  subcarinate,  the  beak  incurved  over  the  cardinal  area. 
Brachial  valve  depressed  convex  with  a  shallow,  rounded  mesial  sinus 
which  does  not  reach  to  the  beak.  Surface  of  both  valves  marked  with 
fine  radiating  striae,  from  seven  to  nine  of  which  occupy  the  space  of 
2  nun.  at  tlie  shell  margin. 

The  dimensions  of  an  average  sixjcimen  are:  length,  10.5  nmi. ; 
width,  12  mm. 

Remarks. — This  species  is  intermediate  in  its  characters  between 
the  Silurian  D.  elcgantula  and  HelderlxTgian  D,  suhcarinata,  and 
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flabellate^  muscular  impression,  divided  along  its  median  line  by  a 
prominent  median  ridge,  which  reaches  more  than  half  way  to  the 
front  of  the  shell.  Surface  marked  by  fine,  radiating  strisB,  of  which 
about  five  occupy  the  space  of  two  millemeters.at  the  shell  margin. 

The  dimensions  of  an  average  specimen  are:  length,  11.5  mm.; 
width,  13  mm. 

Remarks, — This  little  shell  is  in  all  respects  a  diminutive  form  of 
the  Helderbegian  R,  oblata  H.  In  size  it  is  similar  to  the  Niagaran 
7^  hybrida  Sow.,  but  differs  from  that  species  in  usually  being  wider 
than  long,  instead  of  longer  than  wide.  It  also  has  a  much  larger 
muscular  impression  in  the  pedicle  valve  than  J^.  hybrida,  in  this  re- 
spect resembling  R,  oblata.  The  prominent  median  ridge  in  the 
pedicle  valve  is  also  a  character  of  R,  oblata.  The  shell  is  in  some 
respects  intermediate  between  these  two  species,  but  approaches  closest 
TO  the  Helderbergian  R.  oblata. 


PENTAMEUUS   CIKCULAHIS   n.    Sp. 
Plate  XX.,  Figs.  17-19. 

Description. — Pedicle  valve  subcircular  in  outline,  gibbous,  the  beak 
blunt,  slightly  incurved,  cardinal  area  absent,  delthyrium  broadly  tri- 
angular. Surface  smooth,  without  mesial  sinus,  marked  only  by  in- 
conspicuous lim*s  of  growth.  Internally  the  valve  has  a  strong  median 
septum.  The  brachial  valve  is  known  only  from  fragments;  it  re- 
sembles the  pedicle  valve,  but  is  less  convex  and  lacks  the  prominent 
iJeak. 

The  dimensions  of  the  bost-preser\^ed  specimen,  a  pedicle  valve,  are : 
L'ngth,  16  mm.;  width,  IG.o  nim. ;  convexity,  7.5  mm. 

Remarks. — ^The  material  representing  this  species  is  not  as  perfectly 
preserved  as  might  be  desired,  but  it  seems  to  constitute  an  unde- 
scribed  species.  It  most  closely  resembles  I\  ovalis^  as  identified  by 
Poerste,*  from  Tennessee  and  Alabama,  but  is  unlike  the  original  P. 
ovalxs  of  Hall,  which  is,  perhaps,  only  a  diminutive  P.  oblongus. 

♦  Proc.  Bost.  Soc.  Nat.  Hist.,  vol.  XXIV.,  p.  .324,  pi.  5,  figs.  17-18,  and  Geol. 
i>urv.  Ohio,  vol.  VII.,  pi.  30,  figs.  17-18. 
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RHYNCIIONELLA   DECKERENSIS   n.   Sp. 


Plate  XXI.,  Figs.  1-4. 


Description. — Shell  subtriangulai:,  wider  than  long,  the  postero- 
lateral margins  sloping  from  the  beak,  where  they  form  an  angle  of 
from  95°  to  115°,  in  nearly  straight  lines  to  a  point  a  little  posterior 
to  the  middle  of  the  shell;  the  lateral  and  front  margins  regularly 
rounded.  The  pedicle  valve  is  usually  a  little  less  convex  than  the  op- 
posite one ;  its  beak  is  prominent,  arched,  but  not  strongly  incurved ; 
the  sinus  is  rather  abrupt,  not  reaching  quite  to  the  beak.  The  suface 
of  the  brachial  valve  curves  gently  to  the  margins,  except  toward  the 
front,  where  the  mesial  fold  is  rather  abruptly  elevated.  The  surface 
of  each  valve  is  marked  by  from  twenty  to  twenty-four  simple,  an- 
gular plications,  of  which  two  or  three,  somewhat  coarser  than  the 
remainder,  are  depressed  in  the  median  sinus,  witli  a  c^orrespouding 
number  elevated  in  the  fold  of  the  brachial  valve. 

The  dimensions  of  a  rather  large  specimen  are:  length,  15  mm.; 
width,  19.5  mm.;  thickness,  10  mm. 

Remarks. — This  shell  is  a  rather  common  one  in  the  lower  Ix^s  of 
the  Decker  Ferry  formation.  It  resembles  Rhynchotrema  formosum 
Hall,  from  the  liigher  portion  of  the  Helderbergian  series,  but  may  be 
distinguished  from  that  species  by  its  coarser  plications,  its  greater 
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xik  of  the  centre  of  the  valve.    Brachial  valve  most  prominent  at 

id  in  front  of  the  middle ;  mesial  fold  not  conspicuous,  except  near 

e  front  margin.    Each  valve  marked  by  from  eighteen  to  twenty-two 

mple,  angular  plications,  three  of  which  are  usually  included  in 

e  sinus  of  the  pedicle  valve.     The  finer  markings  of  the  shell,  if 

ey  were  present,  have  been  obliterated  ]>y  exfoliation. 

The  dimensions  of  an  average  adult  specimen  are:  lengtli,  9  mm.; 

idth,  9.6  mm.,  and  thickness,  5.5  mm. 

Remarks. — ^This  little  shell  is  one  of  the  most  abundant  species  in 

e  Decker  Ferry  formation,  being  present  in  each  of  the  faunal  zones. 

ifi  especially  abundant  in  the  lower  beds.     The  species  resembles 

transversa  of  the  Helderbergian  fauna,  and  may  be  ancestral  to  it, 
it  the  mesial  fold  of  the  brachial  valve  is  never  so  much  elevated 

front  as  in  the  adult  individuals  of  that  species.  ^Phe  species  also 
sembles  Camarotwchia  neglecta  Hall,  as  illustrated  in  volume  IF. 

the  New  York  Paleontology,  from  the  Clinton  and  Niagaran  faunas, 
it  it  does  not  at  all  resemble  the  shell  from  the  Niagaran  fauna  at 
^aldron,  Indiana,  to  which  that  name  is  applied. 


WILSONIA    OLOBOSA   n.    Sp. 

Plate  XXL.  Figs.  12-22. 

description. — Shell  subglobose,  a  little  longer  than  wide.     Pedicle 

e  less  convex  than  the  brachial,  its  beak  suberect  or  slightly  arched, 

?ly  pointed,  umbo  smooth  and  convex,  mesial  sinus  shallow,  be- 

ng  near  the  middle  of  the  valve  and  produced  as  a  lingual  ex- 

m  in  front,  at  nearly  a  right  angle  to  the  plane  of  the  valve. 

ial  valve  strongly  convex  or  gibbous,  smooth  posteriorly,  anterior 

1  deeply  sinuate,  mesial  fold  slightly  elevated,  originating  near 

ddle  of  the  valve.     The  surface  of  each  valve  is  marked  by 

or  eighteen  simple,  low,  rounded  plications,  sometimes  slightly 

I  anteriorly  and  becoming  nearly  or  quite  obsolete  posteriorly, 

that  portion  of  both  valves  smooth.     From  two  to  five  plica- 

B  included  within  the  sinus,  the  more  common  number  being 

th  a  corresponding  number  in  the  fold  of  the  opposite  valve. 

imensions  of  a  rather  large  glolx)se  individual  are:    length, 

width,  11  mm.;   thickness,  10  mm.     Those  of  another  less 

pecimen  are:  length,  11.25  mm.;    width,  10.5;    thickness. 
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KemarJcs, — In  some  of  its  characters  this  species  resembleB  the 
Ifolderbergian  forms  Uncinultis  mtttdbUis  H.  and  U.  nucleolaia  H. 
it  differs  from  both  of  them,  however,  in  its  smaller  size,  and  in  the 
obBolescence  of  its  plications  on  the  posterior  portions  of  the  shell. 
lnt<?mally  there  are  conspicuous  differences  which  are  of  even  generic 
value.  In  Wilsonia  globosa  the  cardinal  process  is  absent,  the  hinge- 
j)late  is  divided  and  is  supported  by  a  strong  median  septum.  These 
•('haracters>  when  associated  with  its  external  form,  place  it  in  the 
genus  Wilsonin,  while  the  two  Helderbergian  species  mentioned  possess 
well-developed  cardinal  processes  and  the  other  characters  which  dis- 
linguiph  the  genus  TJndmdus. 


ATRYPA   RETICULARIS    (Linn.). 

Plate  XXI.,  Figs.  35-37. 

IHl*"/.  A  try  pa  reciicularis  Schuchert,  Bull.  U.  S.  Geol.  Surv.,  No.  87, 
p.  154.  A  complete  bibliography  of  this  species  may  be 
found  in  this  place. 


Description. — Shell  subcircular  or  subelliptical  in  outline  and  sub- 
hi^niB])herical  in  general  form,  hinge-line  shorter  than  the  gr^test 
breadth.  Pedicle  valve  nearly  flat,  slightly  convex  on  the  umbo  but 
concave  toward  the  margins,  beak  small.  Brachial  valve  strongly 
convex  or  gibbous,  the  greatest  elevation  near  the  centre,  from  which 
point  it  curves  down  regularly  to  the  margins  on  all  sides,  the  beak 
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1>Tachial  valve.  Most  of  the  Helderbergian  representatives  of  the 
fipecies  are  the  more  finely-marked  forms,  but  in  the  Silurian  fauna» 
1>oth  coarsely  and  finely-marked  varieties  occur. 


ATRYPA?   LAMELLATA   Hall. 
Plate  XXL,  Pigs.  23-29. 

1853.    Atrypa  lamellata  Hall,  Pal.  N.  Y.,  vol.  II.,  p.  329,  pi.  74,. 

fig.  11. 
1897.    Rhynchonellaf  lamellata  Schuchert,  Bull.  U.  S.  Geol.  Surv 
No.  87,  p.  359. 

Description. — Shell  small,  subrhomboidal  in  outline,  the  valves  suIh 
equally  convex.  Pedicle  valve  with  an  acutely-pointed,  incurved  beak ; 
the  sharply-defined  mesial  sinus  deep  in  front  and  flattened  in  the 
bottom,  not  continuous  to  the  beak.  Brachial  valve  with  an  elevated 
fold  in  front,  the  lateral  slopes  regularly  convex.  Surface  of  each 
valve  marked  by  from  ten  to  fourteen  simple,  rounded  or  subangular^ 
radiating  plications,  one,  two  or  three,  but  usually  two,  of  which  are- 
within  the  mesial  sinus  of  the  pedicle  valve,  with  a  corresponding 
number  on  the  fold  of  the  opposite  valve.  The  radiating  plications 
are  crossed  by  strong,  imbricating,  concentric  lamellae,  which  give 
to  the  whole  surface  of  the  shell  a  rugose  appearance. 

The  dimensions  of  a  large  specimen  are:  length,  7  mm.;  widttu 
7.25  nmi.;  thickness,  5  mm.  Another  specimen  measures:  length, 
5.66  mm. ;  width,  7  mm. ;  thickness,  4  mm. 

Remarks. — Most  specimens  of  this  species  are  smaller  than  those 
whose  dimensions  have  been  given.  The  shell  has  a  strong  resem- 
blance to  those  members  of  the  genus  Atrypa  which  are  allied  to  A. 
marginalis  Dal. — in  fact,  this  species  resembles  in  many  respects  a. 
diminutive  A.  marginalis.  In  order  to  determine  whether  or  not  a 
brachidium  of  the  type  of  that  in  the  genus  Atrypa  is  present  in 
Uiis  species,  numerous  specimens  have  been  ground  down,  but  in  no 
caae  have  the  spires  been  observed,  but  a  pair  of  long,  slender  cnrra 
have  been  detected.  The  generic  reference  of  the  species,  therefow^ 
remains  in  doubt,  and  it  is  quite  possible  that  it  should  be  placed  MrWtt 
ttie  Bhynchonelloids,  as  has  been  done  by  Schuchert 
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spiRiFKR  VANUXEMI  Hall,  var.  MINOR  n.  var. 

Plate  XXL.  Figs.  41-42. 

1869.     Spirifer  vanuxemi  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  198,  pL  S^ 
figs.  17-23. 

Description, — Shell  small,  subelliptical  in  outline,  the  hinge-line  a 
little  shorter  than  the  greatest  width  of  the  shell.  Umbo  of  pedicle 
valve  prominent,  beak  incurved  over  the  moderately  high,  concave,  ill- 
defined  cardinal  area;  mesial  sinus  rather  broad,  rounded  in  the  bot- 
tom, the  lateral  slopes  marked  by  three  broadly-rounded  plications  on 
^ther  side.  Brachial  valve  depressed-convex,  with  a  rounded  median 
fold,  which  is  but  slightly  elevated  above  the  plications  on  either  side. 
Surface  of  both  valves  marked  by  concentric  lines  of  growth. 

The  dimensions  of  the  largest  specimen  of  the  pedicle  valve  are: 
width,  7  mm. ;  length,  5.5  mm.,  and  convexity,  3  mm. 

Remarks. — This  little  shell  is  not  abundant  in  the  Decker  Ferry 
f aima.  It  seems  to  agree  closely  with  Spirifer  vanuxemi.  Hall,  of  the 
Manlius  limestone  fauna,  except  in  being  smaller  and  in  having  the 
<?oncentric  markings  less  conspicuous. 


CYRTINA   MAGNAPLICATA   U.    Sp. 
Plate  XXL,  Figs.  46-49. 
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The  best-presened  brachial  valve  is  somewhat  smaller:  breadth,  14 
mm.,  and  length,  8  mm. 

Remarks. — Although  the  punctate  shell  structure  has  not  been  de- 
tected in  any  of  the  specimens  of  this  species  which  have  come  uiider 
observation,  it  has  all  the  outward  characters  as  weH  as  the  strong 
median  septum  in  the  pedicle  valve,  of  the  genus  Cyrtina,  and  there 
seems  to  be  no  doubt  as  to  its  correct  generic  reference  here.  This 
species  differs  from  the  only  other  American  Silurian  species  of  the 
genus,  C.  pyramidata  H.,  in  its  larger  size  and  in  its  concave  and  less 
sharply-defined  cardinal  area.  From  any  of  the  Devonian  members 
of  the  genus  it  may  be  distinguished  by  its  coarser  plications  and  by 
it5  less  sharply-defined  cardinal  area. 


RETicuLARiA  BicosTATA   (Vanuxem). 

Plate  XXI.,  Figs.  44-45. 

1842.     Orihis  hicosiaius  Van.,  Geol.  N.  Y.,  Rep.  3d  Dist.,  pp.  91,  94. 
1852.     Spirifer  hicosiatus  Hall,  Pal.  N.  Y.,  vol.  II.,  p.  263,  pi.  54, 

fig.  4. 
1893.     Spirifer  hicosiatus  H.  &  C,  Pal.  N.  Y.,  vol.  VIII.,  pt.  II.,  pi. 

36,  fig.  7. 
1897.     Beticularia  hicostata  Schuchert,  Bull.  U.  S.  Geol.  Surv.,  No. 

87,  p.  341. 

Description, — Shell  transversely  subelliptical,  the  hinge-line  less 
than  the  greatest  breadth.  Pedicle  valve  strongly  convex,  beak  promi- 
nent and  incurved,  cardinal  area  arched,  not  sharply  defined,  mesial 
sinus  shallow,  without  plications.  On  each  lateral  slope  of  the  valve 
are  three  or  sometimes  four,  low,  rounded,  inconspicuous  plications, 
which  do  not  reach  to  the  beak ;  the  largest  one  of  these  bounds  the 
mesial  sinus,  while  the  others  successively  grow  smaller.  Brachial 
valve  less  convex  than  the  opposite  one,  with  a  low,  rather  sharply- 
defined  mesial  fold,  and  with  indistinct  plications  on  the  sides  of  the 
valve  corresponding  with  those  of  the  pedicle  valve.  The  surface  of 
both  valves  marked  by  moderately  fine,  concentric,  lamellose  lines. 

The  dimensions  of  a  large  pedicle  valve  are:  length,  13  mm.; 
width,  16  mm. ;  convexity,  6  mm. 
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Remarks, — The  pedicle  valve  of  this  abundant  species  of  the  lower 
Decker  Ferry  beds  is  most  commonly  preserved,  brachial  valves  being 
comparatively  uncommon.  The  species  may  usually  be  recognized  by 
its  inconspicuous  plications,  though  in  some  individuals,  particularly 
the  younger  ones,  they  are  wholly  obsolete.  Most  of  the  specimens  are 
exfoliated  so  that  the  fine,  concentric  markings  of  the  surface  are 
usually  obliterated,  but  they  may  be  detected  upon  occasional  speci- 
mens. 


RHYNCHOSPIRA   FORMOSA   Hall. 
Plate  XXL,  Figs.  30-34. 

1859.     Trematospira  formosa  Hall,  Pal.  N.  Y.,  vol.  II.,  p.  215,  pi.  36, 

figs.  2  Or-t. 
1859.     Rhynchospira  formosa  Hall,  Pal.  X.  Y.,  vol.  II.,  p.  485,  pi. 

95  A,  figs.  7-11. 
1893.     Rhynchospira  formosa  H.  &  C,  Pal.  X.  Y.,  vol.  VIII.,  pt.  II., 

p.  109,  pi.  50,  figs.  21-25. 

Description, — Shell  ovoid  in  outline,  usually  a  little  longer  than 
wide,  valves  subequally  convex,  rostrate  posteriorly,  rounded  in 
front,  usually  with  a  slight  emargination  in  the  middle.     Pedicle 
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the  Helderbergian  specimens,  the  more  coarsely  plicated  individuals 
from  the  higher  beds  being  similar  to  the  Decker  Ferry  specimens. 
These  specimens  seem  also  not  to  grow  as  large  as  those  in  the  Hel- 
derbergian fauna. 

WHITFIELDELLA    NUCLEOLATA    (Hall). 
Plate  XXI.,  Figs.  38-40. 

1852.     Airypa  nucleolata  Hall,  Pal.  N.  Y.,  vol.  II.,  p.  328,  pi.  74,  figs. 

10  Or-m. 
1897.     WMifieldella   (?)    nucleolata   Schuchert,   Bull.   U.    S.   Geol. 

Surv.,  No.  87,  p.  461. 

Description, — Shell  subglobose,  small,  subovate  in  outline,  a  little 
longer  than  wide,  rostrate  posteriorly,  slightly  flattened  or  emarginate 
in  front.  Pedicle  valve  with  a  prominent,  incurved  beak,  slightly 
flattened  or  sinuate  along  the  median  line.  Brachial  valve  slightly 
less  convex  than  the  pedicle,  most  prominent  posterior  to  the  middle, 
usually  flattened  or  slightly  sinuate  along  the  median  line  towards  the 
margin.  Surface  of  both  valves  smooth  or  marked  only  by  incon- 
spicuous, concentric  lines  of  growth. 

The  dimensions  of  an  average  specimen  are :  length,  7  mm. ;  width, 
6.5  mm. ;  thickness,  5  mm. 


MOLLUSCA. 

PELECYPODA. 

EDMONDIA?   DECKERENSIS   n.    sp. 

Plate  XXI r.,  Figs.  6-7. 

Description. — Shell  subovate  in  outline,  height  about  three-fourths 
the  length ;  the  beak  rather  small,  situated  about  one-fifth  the  length 
of  the  shell  from  the  anterior  end ;  hinge-line  arcuate.  Anterior  mar- 
gin rather  sharply  rounded,  the  ventral  and  posterior  margins  broadly 
rounded ;  the  curve  from  the  centre  of  the  ventral  margin  to  the  pos- 
terior extremity  of  the  hinge-line  being  nearly  a  semi-circle.     The 

16 
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valves  are  rather  strongly  convex,  the  greatest  depth  being  near  the 
centre. 

The  dimensions  of  the  type  specimen,  a  right  valve,  are :  length,  24 
mm.;  height,  18  mm.;  convexity,  5  mm. 

Remarks. — The  hinge  characters  of  this  shell  are  not  preserved,  so 
that  its  generic  reference  is  somewhat  uncertain.  The  surface  char- 
acters are  also  obliterated,  but  the  shell  is  believed  to  be  nearly  smooth 
or  to  be  marked  only  by  line-s  of  growth. 


NUCULA?  sp.  undct. 
Plate  XXIL,  Fig.  5. 

Description. — Shell  small,  subovate  in  outline,  obliquely  truncated 
posteriorly,  regularly  convex.  The  beak  is  prominent,  situated  a  little 
in  front  of  the  middle  of  the  shell.  Surface  marked  by  fine,  concentric 
lines  of  growth. 

The  dimensions  of  the  most  perfect  valve  are:  length,  14.5  mm.; 
height,  10  mm.,  and  convexity,  3.5  mm. 

Remarks. — The  hinge  characters  of  this  species  have  not  been  ob- 
served, but  the  shell  itself  has  the  general  form  and  appearance  of 
many  Nuculoid  shells,  so  that  it  is  referred  provisionally  to  the  genus 
NvcnJa. 
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line.  Whole  surface  of  the  valve  covered  with  narrow,  angular,  raised 
striae,  with  interspaces  two  or  three  times  the  width  of  the  ridges, 
and  by  similar  concentric  striae.    Right  valve  not  seen. 

The  dimensions  of  a  nearly-perfect  left  valve  are:  length,  10.5  mm., 
and  height,  9.5  mm. 

Remarks. — This  little  shell  is  rare  in  the  Decker  Ferry  fauna,  but 
it  seems  to  agree  in  all  essential  characters  with  P.  emacerata  Con. 
of  the  Niagaran  fauna.  The  typical  representatives  of  the  species 
occur  in  the  Rochester  shale  of  Western  New  York  and  are  larger 
than  the  New  Jersey  shell.  Because  of  their  mode  of  preservation, 
they  are  also  usually  crushed  so  as  to  appear  less  convex.  In  form, 
proportions  and  markings,  however,  the  shells  from  the  two  localities 
are  essentially  identical. 


PTEUiNEA?  sp.  undet. 

Description. — A  single  imperfect  specimen  of  an  oblique,  winged 
shell,  marked  by  alternately  larger  and  smaller,  radiating  ribs,  is, 
perhaps,  a  member  of  the  genus  Pterinea.  So  far  as  can  be  judged, 
its  dimensions  are :  length,  about  20  mm.,  and  height,  about  18  mm. 


PTERONITES?   SUBPLANA    (Hall). 

Plate  XXII.,  Fig.  1. 

1852.     Avicula  subplana  Hall,  Pal.  N.  Y.,  vol.  II.,  p.  283,  pi.  59, 

fig.  3  Or-C. 

Description.  —  Left  valve  depressed-convex,  winged  posteriorly, 
subovate  in  outline,  apart  from  the  posterior  extension  of  the  hinge- 
line;  beak  nearly  terminal,  hinge-line  equaling  the  greatest  length  of 
the  shell.  From  the  anterior  extremity  of  the  hinge-line  the  margin 
curves  regularly  to  the  postero-ventral  angle,  the  curvature  becoming 
more  gentle  posteriorly;  it  then  curves  rather  abruptly  into  the 
posterior  margin,  which  is  sinuate  and  meets  the  posterior  extremity 
of  the  hinge-line  at  an  acute  angle.  The  entire  surface  of  the  shell 
is  marked  by  rather  fine,  somewhat  irregular,  concentric  lines  of 
grotrth;  with  no  indications  of  radiate  markings. 
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Tbo  dimeiisiong  of  the  largest  and  best  specimeo  obserrdd  ai^: 
lengUiji  45  mm.j  and  height,  23  mm. 

Remarks. — Hall's  original  figures  tyt  Atncula  snhplana  allow  a  gnmt 
deal  of  variation  in  the  onUine  of  the  species.  The  several  D^^ker 
Ferry  epi^eimens  referred  here  also  exhibit  considerable  variatioDj  bm 
none  of  them  correspond  exactly  with  either  of  Hall's  figures^  the 
posterior  margin  being  more  sinuate,  with  the  posterior  extremity  of 
th«  hinj^e-line  more  acute.  The  species  is  here  referred  to  the  genus 
PUroniies^  as  it  seems  to  be  more  nearly  in  accord  with  members  of 
that  gemm  than  with  any  other  Paleozoic  genus^  although  in  no  speci- 
mens have  the  hinge  characters  been  pn^servedj  nor  has  the  right  valve 
been  seen.  Heretofore  the  members  of  this  genus  have  not  been  re- 
corded earlier  than  the  Chemung  fauna  of  the  Devonian j  and  all  of  the 
rJeM!ril)ed  species  are  from  the  Cliemung  and  the  lower  Carboniferous 
faunas. 

FX'YCHOPTKBIA?   SUBQ0ADRATA    U,    Sp. 

Plate  XXII.,  ¥Ie.  2, 

J^§$mriptioH. — Right  valve  unknown.  Left  valve  subquadranguhir 
in  outline,  depres^Hc?d-i'onvex,  with  anterior  and  posterior  wings  j  bin^e* 
line  a  little  shorter  than  the  total  length  of  the  shell,  the  beak  pro- 
jecting sUghtly  beyond  tlie  hinge-line  and  situated  about  one-thinJ 
the  length  of  the  shell  from  the  anterior  margin*  The  anterior 
tins  nearlv  a  right  angle  with  the  hinge*Iine ;  below  it  rounds 
jwtral  margin:  posteriorly  Uie  ventral 
jtlier  abrupt  turn;  tlie 
^obtiis-c^ 
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ACTINOPTEBIA   RETICULATA   n.  sp. 
Plato  XXII.,  Fig.  3. 

Description, — ^Lef t  valve  large,  subrhomboidal  in  outline ;  the  body 
sul>ovate,  with  an  obliquity  of  27°  between  the  hinge-line  and  the 
unxbonal  ridge;  beak  but  slightly  elevated  above  the  hinge-line.  An- 
terior maigin  nearly  straight  or  slightly  sinuate,  forming  a  rounded 
ang^le  of  about  80**  with  the  hinge-line ;  basal  margin  regularly  curved ; 
posteriorly  it  rounds  more  abruptly  into  the  nearly  straight  or  slightly 
«iniiate  posterior  margin,  which  is  nearly  parallel  with  the  anterior 
margin.  Posterior  wing  large,  slightly  convex,  limited  below  by  a 
moderately  distinct,  rounded  sinus;  the  posterior  cardinal  extremity 
ol>t:,Tiee.  The  body  of  the  shell  is  marked  by  conspicuous,  concentric 
lines  of  growth  and  by  more  or  less  discontinuous,  radiating  costae. 
N'e^^r  the  margin  of  the  shell  the  concentric  lines  are  more  crowded 
arKi  the  radiating  costae  are  less  conspicuous,  but  on  the  upper  portion 
0^  the  shell  the  two  sets  of  markings  give  to  the  surface  a  nodose 
*I>I)earance.  The  posterior  wing  is  marked  like  the  body  of  the  shell, 
'>^it  the  radiating  markings  are  much  less  conspicuous.  Right  valve 
^  *^  Imown. 

The  dimensions  of  the  type  specimen  are :  height,  35  mm. ;  oblique 
^^*'^«:»gth  from  beak  to  postero-basal  extremity,  48  mm. ;  length  of  hinge- 
li«:^e,  29  mm. 

Memarks. — Nothing  but  the  general  outline  and  surface  markings 
^^  this  shell  are  preserved,  but  in  these  characters  it  seems  to  resemble 
'^^ore  closely  the  species  of  Actinoptena  than  any  other  generic  group, 
^"ti-d  it  is  consequently  placed  iii  this  genus,  although  no  members  of  it 
^«.ve  before  been  recognized  earlier  than  the  middle  Devonian  faunas. 
-Vclditional  material,  more  i)erfectly  preserved,  may  serve  to  change 
^  t  jss.  generic  reference. 

MYTILAnCA    OBUQIA    11.    S|). 
Plate  XXII..  Fi;;.  8. 

Description. — This  species  has  been  observed  oiily  in  the  form  of 
Somewhat  indefinite  cast^,  in  which  the  hinge  characters  are  not  pre- 
served.   The  general  form  of  the  shell  resembles  ^f,  arcdrostra  H.  and 
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M.  mytiliformis  Foerste,  and  it  is  therefore  considered  as  cogenerie 
with  them.  The  prominent  beak  is  terminal,  and  from  it  an  angular 
umbonal  ridge,  becoming  rounded  posteriorly,  extends  obliquely  to 
the  postero- ventral  angle  of  the  shell.  From  the  umbonal  ridge  to  the 
dorsal  and  posterior  margins  the  surface  of  the  shell  is  convex ;  antoro- 
ventrally  the  slope  is  abrupt  and  nearly  vertical  to  the  margin. 

The  dimensions  of  the  type  specimen  are :  extreme  length  from  the 
beak  to  the  postero-ventral  angle,  34  mm.;  greatest  width  at  right 
angles  to  the  above  line,  20  mm. ;  greatest  convexity,  10  mm. 

Remarks. — This  species  resembles  M.  mytiliformis  Foerste  more 
closely  than  any  other  member  of  the  genus,  but  the  shell  is  more 
oblique,  with  a  more  obtuse  beak  and  with  a  much  more  abrupt  slope 
from  the  umbonal  ridge  to  the  antero-ventral  margin. 


GOXIOPHORA  sp.  undet. 


Description. — All  the  specimens  of  this  species  which  have  been 
observed  are  imperfect,  so  that  its  characters  cannot  be  detennined 
with  certainty.  It  is  a  sharply-carinate,  oblique  shell,  with  an  in- 
curved beak.  Dorsally  from  the  carina  the  shell  surface  is  convex 
and  ventrally  it  is  concave.  In  no  specimen  is  the  outline  of  the 
shell  complete,  but  the  depth  of  each  valve  is  apparently  greater  than 
the  height  of  the  shelL     The  length  of  the  l}est-p reserved  valve,  al- 
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which  are  plane  above,  with  a  broad  umbilicus  below,  in  which  all 
of  the  Yolutions  are  probably  visible.  In  croes-section  the  volutious 
are  subcircnlar. 

LOXONEMA?  pp.  iindet. 

Plate  X5^II.,  Figs.  1>-11. 

One  or  more  species  of  coiled  shells,  with  elevated  spires,  are  present 
in  the  lower  beds  of  the  Decker  Ferr}-  formation.    These  are  all  iin 
perfect  casts,  and  preserve  no  characters  by  which  they  may  Ixj  referred 
to  their  proper  genera.     They  may  be  placed  provisionally  in  Loxo- 
nema, 

PLATYCEius  sp.  imdct. 
Plate  XXII..  Figs.  12-i:j. 

Description. — Several  specimens  of  what  appears  to  be  a  small 
epecies  of  Platyceras  or  riatyostoma  have  been  observed  in  the  lower 
beds  of  the  Decker  Fery  formation.  As  nearly  as  can  be  determined 
they  have  about  two  contiguous  volutions,  the  inner  one  being  very 
Bmall  and  the  outer  one  expanding  rapidly  to  the  aperture,  which  is 
relatively  large.  In  cross-section  the  volutions  are  suboval  or  sub- 
eHiptical  in  outline.  The  upper  surface  of  the  volutions  lies  in  a 
plane. 

The  dimensions  of  the  most  perfect  specimen  are:  diameter,  11 
mm.;  height  of  aperture,  8.5  mm. 

Remaalcs. — All  the  specimens  of  this  little  shell  which  have  been 
observed  are  imperfectly  preserved.  One  which  resembles  the  re- 
mainder in  other  respects  has  a  sharply  carinate  periphery,  and  conse- 
quently the  cross-section  of  the  volutions  is  subtri angular.  It  is  not 
possible  to  determine  from  the  specimen  whether  this  variation  is 
normal  or  whether  it  is  produced  by  a  distortion  of  the  shell. 
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ASTHBOPODA. 

TEILOBITA. 

PROETUS  PACHYDERM ATUS  Barrett. 

Plate  XXII.,  Figs.  1(5-21. 


]878.  Proeius  pachrjder mains  Barrett,  Am.  Jour.  Sci.,  3d  ser,  voL 
XV.,  p.  371. 
Description. — Head  semi-circular  in  outline,  with  a  broad,  flattened 
marginal  border,  the  genal  angles  produced  into  sharp  spines.  Gla- 
bella subtriangular,  witli  a  pair  of  small,  disconnected,  ovoid  basal  lobes ; 
obtusely  pointed  in  front,  bordered  by  a  sharply-defined  dorsal  furrow; 
the  first  and  second  pairs  of  lateral  furrows  are  rather  faint,  slightly 
curved  and  directed  obliquely  backward  from  the  margin  of  the  gla- 
bella; the  third  pair  more*  j)rominent,  curved,  directed  backward  and 
connecting  with  the  occipital  furrow  by  a  less  sharply-defined  depres- 
sion. Cheeks  convex  to  the  marginal  border,  the  eyes  opposite  the  third 
pair  of  lateral  glabellar  furrows.  Facial  sutures  making  a  sigmoidal 
curve  from  the  anterior  margin  of  the  head  to  the  front  of  the  eye-lobe, 
and  after  passing  around  the  eye,  bending  outward  and  cutting  the 
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flattened  border  being  smooth  within,  but  toward  the  margin  covered 
with  fine,  raised  tubercles  and  elongate  flexuose  markings. 

The  dimensions  of  an  average-sized  pygidium  are :  length,  10  mm. ; 
width,  13  mm.;  and  convexity,  4.5  mm.  A  rather  small  head  is  7 
mm.  long  on  the  median  line  and  probably  11  mm.  wide,  but  some 
fragmentary  specimens  must  have  been  more  than  twice  this  size  when 
complete. 

Remarks, — Fragments  of  the  head  and  pygidium  of  this  species  are 
not  uncommon  in  the  coralline  layer  at  the  Nearpass  cliff.  The 
species  was  first  recognized  and  named  by  Dr.  Barrett,  but  no  proper 
description  of  it  was  ever  given. 


PROETUS?   DEPUESSrS   U.    S}). 

Plate  XX  rr.,  Fig.  27. 

ZDescription. — Known  only  from  the  pygidium,  which  is  semi-cir- 
eixlar  in  outline.  The  axis  is  depressed,  al)out  five-sixths  the  total 
lex&^th  of  the  pygidium,  with  about  ten  segments ;  occupying  one-third 
thi^  width  of  the  pygidium  anteriorly,  tapering  rather  abruptly  pos- 
tex-iorly,  where  it  is  bluntly  rounded,  the  lateral,  bounding  furrows 
CM>ixtinuing  indefinitely  to  the  posterior  margin  of  the  pygidium. 
Pl"iar8B  flattened  adjac(»nt  to  the  axis,  convex  toward  the  border,  with 
a  s^light,  concave  furrow  within  the  convex  marginal  border;  marked 
bv  six  grooved  segments  on  each  side,  the  grooves  being  located  cen- 
fc^rfitlly  and  being  fully  as  deep  as  the  furrows  between  the  segments,  but 
iiot:  extending  across  the  marginal  l)order.  The  bounding  furrows  of 
tlio  segments  are  continued  as  faint,  ill-defined  grooves  across  the 
marginal  border. 

The  dimensions  of  the  largest  and  UM  six^cimen  observed  are: 
<^n^li,  5.5  mm.,  and  width,  9  mm. 

-Remarks. — This  species,  so  far  as  it  has  In^en  olxsorved,  resembles 

^^^€^etus  protuberans  Hall,  from  the  Coeyman's  limestone  of  the  Hel- 

^ii*"beTgian  period.    The  Decker  Ferry  specimens  differ  from  P.  pro- 

^^f>^rcns  in  having  a  less  conspicuous  marginal  border  and  in  having 

Ic^Tger  number  of  segments  on  both  axis  and  plune  of  the  pygidium. 
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PROETUS?   SPINOSA   n.  sp. 

Plate  XXII.,  Fig.  20. 

Description, — Pygidium  semi-circular  in  outline,  rather  strong] 
convex,  with  a  vor}*  slight,  blunt  point  posteriorly.     Axis  with 


■y 


well-defined  segments ;  occupying  about  one-third  of  the  entire  widt— ^zli 
of  the  pygidium  anteriorly,  tapering  regularly  to  the  posterior  es^^s- 
tremity,  which  is  bluntly  rounded  and  lies  within  the  marginal  borders   — r. 
Plura?  convex,  marked  by  six  well-defined,  grooved  segments,  curvin  ^   ^g 
rather  abruptly  to  the  margin,  with  a  concave  furrow  within  ilm^   Ae 
narrow  marginal  border. 

The  dimensions  of  the  best-preserved  sjxx'imen  are :  length,  10  mm.  .mi. i 
width,  13  mm. 

Remarks. — This  trilobite  is  represiMited  only  by  several  pygidi^  -iia, 
most  of  which  are  but  fragmentary.  It  apparently  belongs  to  sonr-2BZ3ie 
species  of  Proetus  or,  perhaps,  Phacops,  but  the  material  is  not  soil  MLHfi- 
cient  for  certain  generic  identification. 


CALY^lEN'E    CAMERATA    Cou. 

Plate  XXII.,  Figs.  22-25. 

184*?.     Cab/wene  camerata  Con..  Jour.   Acad.   Xat.   Sci.  Phil.,  vo  • 
VIIL.  p.  278. 
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iWQ  longer  than  the  second,  indefinitely  divided  within  and  surround- 
ig  a  small  tubercle  on  the  side  of  the  glabella;  the  posterior  division 
rected  more  obliquely  backward  than  the  outer  portion  and  continued 
\  a  slight,  indefinite  depression  to  the  occipital  furrow.  Posterior 
teral  lobes  large,  subglobose.  Occipital  furrow  rather  narrow  and 
jep  across  the  axial  portion  of  the  head,  becoming  broader  on  the 
leeks;  occipital  segment  convex,  broadest  in  the  middle.  Cheeks 
mvex,  the  eyes  opposite  the  second  lateral  lobes  of  the  glabella, 
ygidinm  subtriangular  in  outline,  much  elevated  anteriorly,  sloping 
)ruptly  to  the  sides  and  back;  axis  occupying  about  one-third  of 
le  width  in  front,  bounded  by  the  depressed,  dorsal  furrow,  tapering 
radually  to  the  obtusely-rouiided  extremity  which  is  close  to  the 
)sterior  margin  of  the  pygidium;  divided  into  about  eight  segments, 
lurae  sloping  abruptly  from  the  axis  to  the  sides,  divided  into  five 
rooved  segments.  A  small  hypostome,  which  accompanies  the  spf\!i- 
lens  of  this  species  and  which  probably  belongs  to  it,  is  longer  than 
ide,  with  the  sides  sinuate,  making  the  middle  portion  much  nar- 
►wer  than  either  of  the  extremities ;  the  posterior  margin  is  notchiMJ 
id  the  centre  of  the  axial  portion  is  elevated  into  a  conspicuous, 
)iniform  process.  The  entire  surface  of  both  head  and  pygidium,  so 
IT  as  preserved,  except  in  the  furrows,  is  covered  with  numerous, 
nail,  irregularly-arranged,  rounded  papillae. 

The  dimensions  of  the  best-preserved  head  are:  length,  14  mm.; 
idth^  2(5  ihm.  Another  much  larger  individual  has  a  length  of  2^ 
iin.,  but  the  width  cannot  be  determined.  The  dimensions  of  a 
nail  pygidium  are:  width,  10.5  mm.;  length,  6  mm.;  convexity,  7 
m.  Some  of  the  larger,  fragmentary  specimens  of  pygidia  are  fully 
rice  this  size. 

Remarks. — In  his  illustrations  of  this  species  Hall  shows  tliree 
larply-defined  pairs  of  lateral  glabellar  lobes.  In  the  New  Jersey 
)ecimens  these  three  pairs  of  lobes  may  all  be  detected,  but  the 
aterior  pair  is  so  inconspicuous  as  to  be  easily  overlooked,  and  in 
0  case  has  it  been  seen  at  all  approaching  the  prominence  given  it 
jT  HalFs  illustrations.  In  his  description  of  the  species  the  antt'rior 
^bes  are  said  to  be  minute,  and  it  is  probable  that  they  were  made  too 
rominent  in  the  illustrations.  All  the  material  representing  the 
pecies  from  New  Jersey  is  fragmentary  and  unsatisfactory  for  study, 
ut  there  can  be  no  doubt  as  to  its  correct  identification. 
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DALMANITES   A8PIN08A   n.  sp. 


Plate  XXII..  Fif.  15. 


Description, — Known  only  from  the  pygidium,  which  is  longitndi- 
iKilly  semi-elliptical  in  outline,  obtusely  pointed  posteriorly.  Axis 
rt'gularly  tapering  and  rounded  posteriorly;  in  the  type  specimen 
ivaching  to  within  4.5  mm.  of  the  posterior  margin^  which  makes  it 
about  sixth-sevenths  of  the  entire  length  of  the  pygidium ;  marked  by 
about -sixteen  annulations^  which  gradually  decrease  in  size  posteriorly, 
until  they  become  entirely  obsolete.  The  plurse  are  rather  strongly 
4.*onvex  to  the  margin,  with  no  flattened  or  concave  border;  marked 
by  ten  prominent,  narrow,  grooved  ribs,  which  extend  to  tiie  margin 
of  the  pygidium  and  are  separated  by  broad,  concave  furrows. 

The  dimensions  of  the  type  specimen  are:  length,  32  mm.;  width, 
40  mm.;  convexity,  9  mm. 

Remarks. — The  only  specimen  of  this  species  in  the  collection  which 
is  in  any  degree  complete  is  an  intwnal  cast  of  the  pygidium.  This 
specimen,  however,  preserves  essentially  all  the  characters  of  the 
]>ygidium,  though  another  specimen,  not  a  cast,  would  show  the 
j>leural  ribs  to  be  somewhat  broader.  The  species  differs  somewhat 
<i>nspicuously  from  any  of  the  other  Silurian  members  of  the  genus 
in  the  American  faunas,  and  may  be  recognized  by  the  absence  of  any 
spinous  extension  from  the  posterior  extremity,  by  the  absence  of 
i\ny  flattened  or  concave  marginal  border  and  by  the  sharp  pleural 
rib«,  which  extend  to  the  border  of  the  pygidium. 
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jrior  margin  narrower  and  often  more  sharply  rounded  than  the 
»rior.  Eye  tubercle  small,  but  rather  prominent,  situated  at  a 
it  about  one-third  the  length  of  the  straight  dorsal  margin  from 
anterior  end  and  about  three-fourths  of  the  height  of  the  valve  at 
;  point  from  the  basal  margin.  Surface  of  the  valves  flattened 
he  antero-dorsal  angle,  the  flattening  extending  as  a  narrow,  indis- 
:t,  marginal  border  nearly  to  the  centre  of  the  anterior  margin. 
ng  the  posterior  margin  there  is  a  similar,  narrow,  indistinct, 
bened  border,  which  extends  from  the  postero-dorsal  angle  to  a 
it  in  the  ventral  margin  directly  below.  Surface  of  valves  p<>r- 
ly  smooth. 

*he  dimensions  of  an  average  specimen  are :  length,  7  mm. ;  height,, 
mm. ;  convexity  of  one  valve,  1.5  mm. 

*einark8. — ^This  species  most  closely  resembles  L.  alia  of  the  Man- 
limestone,  but  may  be  always  distinguished  from  that  species  by 
indistinct,  posterior  marginal  border.    It  also  resembles  L,  joneai,. 
does  not  have  the  pitted  surface  of  that  species. 


BEYRICHIA   SUS8EXKNSIS  n.  SpL 

Plate  XXIII..  Figs.  3-4. 

description. — Carapace  subelliptical  in  outline;  the  dorsal  margin 
ight,  its  length  about  nine-tenths  of  the  total  length  of  the  valves, 
extremities  angular.    Ventral  margin  gently  convex;  the  anterior 

posterior  margins  both  broadly  rounded,  the  posterior  extremity 
ig  a  little  higher  than  the  anterior  and  its  margin  being  nearly 
ight  for  a  short  distance  below  the  postero-dorsal  angle.  The 
re  free  margin  of  the  valves  with  a  distinct,  flattened,  marginal 
ier,  which  is  abruptly  separated  from  the  body  of  the  valve.  The 
jal  half  of  the  surface  of  each  valve  is  divided  into  three  lobes  by 

deep  furrows,  which  reach  to  about  the  middle  of  the  valve.  The 
berior  furrow  divides  the  valve  at  about  the  middle  of  its  length 

is  nearly  straight;  the  anterior  furrow  lies  about  half  way  be- 
en the  posterior  one  and  the  anterior  extremity;  it  is  a  little 
:ier  than  the  other  and  its  lower  extremity  is  slightly  bent  back- 
d.  The  two  furrows  arc  connected  below  by  an  indistinct  de- 
»ion  in  the  valve,  partially  isolating  the  middle  lobe.    The  anterior 

posterior  lobes  are  connected  ventrally.    The  middle  lobe  is  «ib- 
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globose  and  is  the  most  prominent  of  the  three;  the  posterior  lobe  is 
a  little  more  prominent  than  the  anterior.  The  entire  surface,  except 
in  the  furrows  and  on  the  marginal  border,  is  finely  papillose. 

The  dimensions  of  the  type  specimen  are:  length,  3  mm.;  height, 
1.8  mm. 

BEYRICHIA   BARRETTI   U.  Sp. 
Plate  XXIII.,  Fig.  9. 

Description. — This  species  resembles  the  last,  but  is  smaller,  with 
the  anterior  furrow  narrower  and  with  the  posterior  one  produced 
further  toward  the  ventral  margin,  giving  to  the  median  lobe  a  more 
elliptical  outline.  The  surface  is  also  very  differently  marked,  it 
being  covered  with  rather  large,  irregular  pits.  The  ventral  margin 
is  nearly  straight  in  the  central  portion,  the  anterior  and  posterior 
extremities  of  the  valve  being  of  nearly  equal  height. 

Th(^  dimensions  of  the  type  specimen  are :  length,  2.3  mm. ;  height, 
l.T)  mm. 

BEYRICHIA    PERINFLATA   U.    Sp. 
Plate  XXIII.,  Fig,  6. 
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fcuberanoe  is  partially  separated  from  the  anterior  lobe  in  front  and 
the  posterior  lobe  behind  by  a  slight  depression  in  the  surface  of  the 
valve,  which  is  continuous  with  the  oblique  portion  of  the  anterior 
furrow.  Surface  of  valves,  except  in  the  furrows  and  on  the  mar- 
^nal  border,  minutely  pustulose. 

The  dimensions  of  the  type  specimen  arc:  length,  3.1  mm.;  height, 
S.2  mm. 

BEYRICHIA   JERSEYENSIS   D.   sp.       . 
Plate  XXIII.,  FijT.  5. 

Description, — Carapace  subelliptical  in  outline,  height  in  front  and 
behind  nearly  equal.  Hinge-line  straight,  about  two-thirds  the  length 
of  the  valve.  Free  margin  with  a  narrow,  marginal  border,  which  is 
flattened  above  and  drops  vertically  to  the  edge  of  the  valve  externally. 
Valve  divided  near  the  middle  by  a  narrow  furrow,  starting  from  the 
hinge-line  and  extending  to  below  the  middle  of  the  valve,  with  a 
slight,  forward  curve.  A  second  furrow  originates  from  the  median 
fiirrow  a  little  below  the  hinge-line  and,  after  describing  nearly  a  semi- 
circle towards  the  front  of  the  valve,  again  joins  the  median  furrow 
L  little  above  the  middle  of  the  valve.  The  lower  half  of  this  semi- 
ircular  furrow  is  less  deeply  impressed  than  the  upper,  and  a  faint 
!«pre88ion  joins  its  upper  portion  with  the  dorsal  margin  of  the  valve. 
Surface  of  the  valve  smooth,  regularly  convex  throughout,  with  the 
i^edian,  semi-circular  lobe  slightly  more  prominent. 

The  dimensions  of  the  type  specimen  are:  length,  2.5  mm.;  height, 
-5  mm. 

BEYRICHIA   NEARPASSI    H.   sp. 

Plate  XXIII.,  Fiffs.  7-8. 

Description. — Carapace  subelliptical  in  outline,  the  posterior  ex- 
bremity  equaling  or  a  little  narrower  than  the  anterior;  the  hinge- 
line  straight,  about  four-fifths  of  the  total  length  of  the  valves.  Free 
Knargin,  with  a  flattened,  marginal  border.  Valves  divided  into  three 
lobes  by  two  rather-broad  and  deeply-impressed,  nearly-equal  fur- 
3raw6,  which  start  from  the  dorsal  margin  and  extend  vertically  down- 
^vmd  to  about  the  middle  of  the  valve.    A  shallower  and  less  sharply- 
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defined  furrow  extends  vertically  upward  from  the  ventral  maigKn^ 
directly  beneath  the  anterior  furrow  from  the  dorsal  margin,  the  ti»^  o 
J>eing  indefinitely  connected  across  the  middle  of  the  valve  by  a  sligt^m-fc 
depression.  The  posterior  lobe  is  strongly  convex  and  is  the  large  ^^>^ 
of  the  three,  occupying  about  one-half  of  the  total  length  of  the  valv^:^  ^ 
medial  lobe  subglobular,  about  as  high  as  the  posterior  one;  antericzz^Tr 
lobe  about  the  same  width  as  the  median  one,  but  less  strongly  conve:^sc:  - 
Entire  surface  of  the  valves  smooth. 

The  dimensions  of  an  average  specimen  are  :  length,  1.75  mm  ; 

height,  1  mm. 

BEYRICHIA   DECKEREXSIS   n.  sp 
Plate  XXIII.,  Fig.  11. 


Description. — Carapace   subelliptical,   a  little  narrower  in  fron 
hinge-line  straight,  a  little  more  than  four-fifths  the  total  length 
the  valve.     Free  margin   depressed  in  a  narrow  border  from  th^ 

postero-dorsal  angle  around  the  posterior  margin,  ventrally  and  an - 

teriorly  the  body  of  the  valve  is  slightly  inflated  so  as  to  projecV^ 
beyond  the  marginal  border,  entirely  hiding  it  in  a  direct  view.  Valve^^ 
divided  into  three  lobes,  by  two  vertical  furrows,  extending  downwi 
from  the  dorsal  margin;    the  posterior  furrow  is  the  strongest,  an< 
extends  beyond  the  middle  of  the  valve,  being  but  slightly  curv( 
forward  below ;  the  anterior  furrow  is  shorter,  and  its  lower  extremit; 
curves  backward.     The  posterior  lobe  is  strongly  convex,  and  occnpi 
about  one-half  of  the  entire  valve;    the  median  lobe  is  subglobular. 
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BYTH0CYPRI8   NEAKPA88I  n.  sp. 
Plate  XXIII.,  Fig.  12. 

JDescription. — Carapace  suboval  in  outline,  twice  as  long  as  high, 
luoh  narrower  in  front.  Ventral  margin  nearly  straight,  dorsal 
lAJ-^n  gently  convex,  posterior  margin  broadly  rounded,  anterior 
L£iirgin  narrowly  rounded.  Valves  strongly  convex,  their  surface 
aaooth.  The  left  valve  overlapping  the  right  along  both  the  dorsal 
cud   the  ventral  margins. 

TTie  dimensions  of  one  of  th^  type  specimens  are:  length,  1.33  mm. ; 
3i^ht,  0.66  mm. 

Uncertain  Species. 

In  addition  to  the  species  enumerated,  there  are  several  forms 
x>  imperfectly  preserved  for  identification  or  description.  Several 
>^sc5imen8  are  fragments  of  a  horn  coral,  but  the  preservation  is  not 
a.c*h  as  to  allow  even  the  genus  to  be  determined  with  certainty, 
LUxough  it  is  probably  a  Zaphrentis.  Several  additional  pelecypoda, 
i^ost  of  them  in  a  ver}'  imperfect  state  of  preservation,  have  been 
t>e^arved.  One  of  these  is  the  anterior  extremity  of  a  small  shell, 
itJn  conspicuous,  concentric  markings,  like  those  on  Orammysia  or 
^^^^risma.  Another  specimen  is  apparently  an  imperfect  Orthoceras, 
^h.ough  no  sutures  can  be  detected. 

Descbiptions  of  Species  in  the  Eondout  Fauna. 

PROTOZOA. 

POEAMINIPEEA. 

Xii  the  "pethstone"  bed  (2  A^*  of  the  Nearpass  section)  of  the 
^-^^xxdout  formation  small,  subglobular  or  more  or  less  irregular  bodies 
■"^^y  sometimes  be  detected,  which  are  not  certainly  organic,  but  which 
^^Sgest  some  forms  of  foraminifera.  It  is  possible  that  they  are  the 
^^^Bsil  lemains  of  some  of  these  lowly  organisms. 

17 
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MOLLUSCOIDEA. 

BEACHIOPODA. 


HYATTELLA?   LAMELLOSA   n.   sp. 


Plate  XXIII.,  Figs.  15-18. 


Description. — Shell  small,  transversely  subelliptieal  in  outline. 
Pedicle  valve  prominent  on  the  umbo;  the  beak  blunt,  not  strongly 
incurved ;  the  surface  curving  rather  abruptly  from  the  umbo  to  the 
cardinal  margin,  and  sloping  gently,  with  a  slight  convexity,  to  the 
lateral  margins;  toward  the  front  it  is  deeply  depressed  in  a  broad, 
somewhat  flat-bottomed  sinus,  which  reaches  to  the  umbo.  Brachial 
valve  strongly  convex,  most  prominent  near  the  middle;  the  mesial 
fold  not  strongly  elevated  above  the  general  surface,  with  a  slight, 
depressed,  mesial  line.  Surface  of  both  valves  marked  by  strong  and 
broad,  concentric,  lamellose  lines  of  growth. 

The  dimensions  of  the  type  specimen  are :  length,  6  mm. ;  width,  7 
mm. ;  thickness,  4  mm. 

Remarks, — This  species  is  established  on  a  single,  nearly-perfect 
individual,  which  is  of  interest,  because  it  is  the  only  specimen  of 
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ABTHBOPODA. 

OSTRACODA. 

LEPERDITIA   ALTA    (Con). 
See,  also,  p.  265,  pi.  XXIV. 

In  some  beds  of  the  Eondout  formation  there  are  numerous  crushed 
specimens  of  a  species  of  Leperditia,  which,  so  far  as  can  be  deter- 
mined, possess  the  characters  of  L,  alia,  the  species  which  is  so  abun- 
dant in  the  Manlius  limestone,  or  of  L,  altoides,  from  the  base  of  the 
Decker  Ferry  formation. 

LEPERDITIA   ELONGATA   U.    Sp. 
Plate  XXIII.,  Fig.  13. 

Description. — Carapace  large,  obliquely  subreniform,  posterior  ex- 
tremity the  highest.  Dorsal  margin  straight,  two-thirds  of  the  total 
length  of  the  valves,  its  extremities  obtusely  angular.  Anterior 
margin  obliquely  truncate  from  the  hinge-line,  sharply  rounded  in 
front  into  the  broadly-convex  ventral  margin,  which,  in  turn,  curves 
regularly  into  the  nearly  semi-circular  posterior  margin.  Eye 
tubercle  distinct,  situated  a  little  above  the  middle  of  the  antero- 
dorsal  quarter  of  the  valves.  Both  anteriorly  and  posteriorly  the 
margin  is  slightly  flattened  in  a  rather  indistinct  marginal  border, 
extending  from  the  extremities  of  the  hinge-line  to  the  middle  of  the 
valve.     Surface  smooth. 

The  dimensions  of  an  average  specimen  are:  length,  12  mm.; 
height,  6.5  mm. ;  convexity  of  one  valve,  2.5  mm. 

Remarks. — This  species  resembles  L.  alia,  but  is  larger  and  more 
elongate. 
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LEPEBDITIA   GIGANTEA  n.   Sp. 


Plate  XXIII.,  Fig.  14. 


Description, — Carapace  very  large,  subrenifonn  in  outline.  Dorsal 
margin  straight^  about  three-fifths  of  the  total  length  of  the  valves, 
its  anterior  extremity  obtusely  angular,  its  posterior  extremity  round- 
ing into  the  nearly  semi-circular  posterior  margin.  Ventral  margin 
gently  convex,  anterior  margin  broadly  rounded,  nearly  as  high  as  the 
posterior  margin.  Eye  tubercle  distinct,  situated  at  about  the  middle 
of  the  antero-dorsal  quarter  of  the  valves;  behind  the  eye  tubercle 
there  is  a  broad,  shallow,  indistinct,  flattened  sulcus,  which  extends 
downward  from  the  hinge-line  nearly  to  the  centre  of  the  valve.  The 
antero-dorsal  angle  is  distinctly  compressed,  and  the  flattened  area 
extends  around  the  anterior  margin  as  a  marginal  border.  The  pos- 
terior margin  is  also  bordered  by  a  more  or  less  distinct,  flattened 
border.     Surface  smooth. 

The  dimensions  of  a  large  specimen  are:  length,  22.5  mm.;  height, 
14  mm. ;  convexity  of  one  valve,  6  mm. 


Descriptions  of  'Species  in  the  Manlics  Limestone  Fauna. 
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MOLLUSCOIDEA. 

BRACHIOPODA. 

STROPHEODONTA   VAfilSTRIATA    (Con.). 

Plate  XXIV^  Pigs.  13-14. 
See,  also,  p.  274. 

1859.     Strophodonta  varisiriata  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  180,  pi. 
8,  figs.  1-16,  pi.  16,  figs.  1-8. 

Description. — Shell  concavo-convex,  subcircular,  subelliptical  or  sub- 
quadrangular  in  outline,  length  equal  to,  less  or  greater  than  the 
width,  hinge-line  equaling,  less  or  greater  than  the  width,  cardinal 
extremities  rounded  or  angular.  Pedicle  valve  depressed-convex,  um- 
bonal  region  rather  prominent,  beak  extended  a  little  beyond  the 
hinge-line,  arched  over  the  narrow,  cardinal  area.  Brachial  valve  con- 
cave or  nearly  flat  Surface  of  both  valves  marked  by  fine,  sharp, 
radiating  striae,  which  vary  in  size,  the  stronger  ones  usually  being 
equidistant,  with  several  finer  ones  between.  Crossing  the  radiate 
markings  are  much  finer,  somewhat  undulating,  concentric  lines. 

The  dimensions  of  an  average  specimen  from  the  Manlius  limestone 
are:  length,  17  mm.;  width,  19  mm. 

Remarks. — Every  specimen  of  the  genus  Stropheodonia  which  has 
been  observed  in  the  Manlius  limestone  seems  to  be  referable  to  this 
variable  species.  Its  most  constant  characteristic  is  to  be  found  in 
the  surface  markings,  the  proportionate  dimensions  of  the  shell  being 
different  in  almost  every  individual. 

CENTRONELLA?   BIPLICATA   n.   sp. 

Plate  XXIV.,  Figs.  IS. 

Description. — Shell  small,  longitudinally  subovate  in  outline,  the 
valves  subequally  convex.  Pedicle  valve  with  a  sharply-pointed,  arched 
beak,  the  mesial  sinus  narrow,  shallow  and  extending  nearly  to  the 
beak,  but  becoming  very  indistinct  or  almost  obsolete  back  of  the 
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middle  of  the  shell ;  it  is  limited  on  each  side  by  a  single,  low,  rounded 
plication,  which  is  not  conspicuous,  except  near  the  anterior  margin. 
The  brachial  valve  with  a. low,  rounded,  median  fold  near  the  anterior 
margin,  bounded  by  a  shallow,  rounded  furrow  on  each  side  and  not 
rising  above  the  general  surface  of  the  valve.     Internally  it  bears  a 
short,  Centronella-like  brachidium.    Besides  the  two  plications  which 
bound  the  fold  and  sinus,  each  valve,  in  the  larger  individuals,  is 
marked  by  one  or  two  additional,  extremely-faint  plications  near  the 
margin  on  each  side  and  by  more  or  loss  indistinct  lines  of  growth. 

The  dimensions  of  a  rather  large  specimen  are:  length,  4.75  mm.;  ! 
width,  3.5  mm. ;  thickness,  2  mm. 

Remarks, — This  little  shell  is  probably  not  a  member  of  the  genus 
Centronella,  but  its  brachidium,  a©  seen  in  transparent  or  translucent 
specimens,  is  similar  to  the  loop  of  this  genus,  and  therefore  it    is 
placed  here  provisionally.    In  external  form  the  shell  differs  materially 
from  the  typical  members  of  the  genus,  and,  in  fact,  it  differs  in  ex- 
ternal form  from  all  the  genera  of  the  family  Centronellidce.    With-   ^ 
more  perfect  understanding  of  the  loop  of  this  shell,  it  is  entirely 
probable  that  it  would  constitute  the  type  of  a  new  genus. 

In  certain  layers  of  the  Manlius  limestone  in  the  Nearpass  quarrry 
this  little  shell  occurs  in  great  numbers,  many  of  which  can  be  remov^?^ 
from  the  rock  in  perfect  condition.  In  the  smaller  or  younger  spe<5i- 
mens  of  the  species  the  two  plications  near  the  front  margin  are  v^:r':2 
faint  or  entirely  obsolete,  but  in  full-grown  individuals  they  can  alw«-3^' 
be  detected. 
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rounded  or  slightly-flattened  plications  on  each  side  of  the  fold  and 
sinus  and  by  conspicuous,  more  or  less  crowded,  concentric  lines,  which 
are  arched  over  the  plications.  Besides  these  markings,  very  fine, 
radiating  striae  may  be  detected  on  well-preserved  specimens  by  the  aid 
of  a  magnifying  glass. 

The  dimensions  of  a  rather  large  pedicle  valve  are:  length,  10  mm.; 
width,  11. r5  mm.;  convexity,  4.5  mm.  Those  of  a  brachial  valve  are: 
length:  7.5  mm.;  width,  11  mm.;  convexity,  2.5  mm. 

Remarks. — This  is  one  of  the  most  characteristic  species  of  the  Man- 
lius  limestone  fauna,  and  occurs  throughout  the  formation,  being 
especially  abimdant  in  some  of  the  beds. 


MOLLUSCA. 

PELECYPODA. 

MEGAMBONIA   AVICULOIDEA   Hall. 

Plate  XXIV.,  Figs.  17-18. 

1859.     Megambonia  aviculoidea  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  274,  pi. 
49,  figs.  7  Or-b,  pi.  49  A,  fig.  8. 

Description. — Shell  oblique,  winged  posteriorly.  Beaks  nearly  ter- 
minal, prominent,  obtuse,  incurved,  elevated  above  the  hinge-line. 
Hinge-line  straight;  anterior  margin  curving  forward  from  beneath 
the  beaks  for  a  short  distance,  then  curving  backward,  with  a  long, 
gentle  sweep,  to  the  postero-basal  extremity,  which  is  more  or  less 
broadly  rounded ;  posterior  margin  sinuate  below  the  hinge  extremity, 
convex  towards  the  base.  Surface  of  valves  strongly  convex  on  the 
umbonal  ridge ;  the  anterior  slope  rather  abrupt,  slightly  convex ;  pos- 
terior slope  concave,  the  posterior  wing  not  sharply  separated  from 
the  body  of  the  shell.  Surface  marked  by  fine,  more  or  less  unequal, 
concentric  lines  of  growth,  which  are  uniform  in  character  upon  the 
body  of  the  shell  and  the  posterior  wing. 

The  approximate  dimensions  of  an  imperfect  specimen  are :  height, 
16  mm.:  length,  16  mm. 
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GASTROPODA. 

HOLOPEA  ANTIQUA    (Van.). 

Plate  XXIV.,  Pi«8.  15-ia 

1859.     Holopea  antiqua  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  294,  pi.  54,  fig 
2  0-6,  3  0-6. 

Descripiion, — Shell  subconical,  spire  elevated,  with  four  or  moi 
volutioBfi.  Suture  moderately  impressed,  the  volutions  regularly  coi 
vex.  Aperture  ovate  or  subcireular.  Surface  marked  by  fine,  tram 
verse  lines  of  growth. 

Remarks — The  specimens  which  have  been  referred  to  this  specie 
are  all  imperfect,  and  are  usually  only  the  internal  casts.  The  apics 
angle  of  the  New  Jersey  specimens  apparently  varies  between  55®  an 
60**,  which  is  somewhat  less  than  that  of  HalFs  illustrations  of  tJ 
species,  in  which  it  measures  nearly  70°.  This  measurement  of  tl 
New  Jersey  specimens,  however,  cannot  be  made  with  certainty,  b 
cause  in  no  case  is  the  complete  spire  retained. 

PTEROPODA 

TENTACULITE8   GYRACANTHU8    (Eatou). 
Pliite  XXIT.,  Figs.  1&-20. 

vol.  IIL,  p,  13! 
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The  maximum  diameter  of  internal  casts  of  this  species  is  about  1 
mm.y  though  specimens  with  the  shell  preserved  sometimes  attain  a 
diameter  of  1.6  mm. 

Remarks. — As  it  occurs  in  New  Jersey,  this  species  has  been  observed 
only  in  the  form  of  internal  casts,  but  the  irregular  length  of  the 
interspaces  between  the  annulations  is  suflScient  to  distinguish  the 
species.  It  has  never  been  observed  to  occur  in  such  abundance  in 
New  Jersey  as  it  sometimes  does  in  the  Manlius  limestone  of  New 
York. 

CEPHALOPODA. 

ORTHOCEBAS  Sp.  Uudct 

Plate  XXV.,  Pig.  1. 

A  single  weathered  specimen  of  a  large  Orthoceras  has  been  observed 
in  the  Manlius  limestone  fauna  of  New  Jersey.  It  has  a  maximum 
diameter  of  about  53  mm.  and  a  total  length  of  270  mm.  The  septa 
.are  rather  deeply  concave,  and  in  the  larger  portion  of  the  shell  they 
vury  from  6  mm.  to  9  mm.  apart;  at  the  smaller  extremity  of  the 
.shell  they  are  sometimes  as  close  together  as  2.5  mm.  The  siphuncle 
is  apparently  central,  and  has  a  diameter  of  about  2.5  mm.  The  ex- 
ternal surface  characters  cannot  be  determined. 


ARTHROPODA. 

OSTRACODA. 

LEPEUDITIA   ALTA    (Con.). 

Plate  XXIV.,  Figs.  25-28. 

1859.     Leperditm  alia  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  373. 

Description. — Carapace  obliquely  subreniform,  valves  strongly  con- 
vex, gibbous  in  the  middle,  somewhat  variable  in  their  proportions. 
Dorsal  margin  straight,  from  three-fifths  to  two-thirds  the  total  length 
of  the  valves;   its  extremities  obtusely  angular.     Posterior  margin 
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broadly  rounded,  ventral  margin  eonyex,  anterior  margin  more  sharply 
rounded  than  the  posterior.    Eye  tubercle  distinct,  situated  at  about 
the  centre  of  the  antero-dorsal  quarter  of  the  valve.    Anterior  margin 
slightly  flattened  at  the  dorsal  angle,  the  flattened  area  sometimes  ex- 
tended for  a  short  distance  as  a  marginal  border.     Surface  of  the 
valves  smooth. 

The  dimensions  of  an  average  specimen  are :  length,  7  mm. ;  height, 
4.5  mm. ;  convexity  of  one  valve,  2  mm. 

Remarks. — This  species  occurs  abundantly  in  the  Manlius  limestone, 
where  it  is  one  of  the  most  characteristic  species. 


BEYRICHIA   KUMMELI   n.  Sp. 
Plate  XXIV.,  Fig.  21. 

Description. — Carapace  subelliptical  in  outline,  a  little  narrower  in 
front,  hinge-line  straight,  about  three-fifths  of  the  total  length.  Free 
margin  with  a  depressed,  concave  border,  whose  outer  edge  is  slightlj 
elevated  in  a  rounded,  marginal  ridge,  outside  of  which  the  surface 
drops  abruptly  to  the  edge  of  the  valve.  Valve  divided  into  three  lobes 
by  two  furrows,  which  extend  ventrally  downward  from  the  hinge-lins^ 
to  about  the  middle  of  the  valve;  the  anterior  furrow  a  little  shorter 
than  the  other,  with  its  lower  extremity  slightly  cun^ed  backward- 
Posterior  lobe  the  largest,  including  nearly  one-half  of  the  valve,  witli 
a  small,  but  distinct,  tubercle  a  little  in  front  of  its  middle  poin't- 
Middle  lobe  subglobular  in  form,  more  highly  convex  than  either  of 
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angle,  curving  below  into  the  convex,  ventral  margin;  anterior 
in  broadly  rounded,  meeting  the  hinge-line  in  an  obtuse  angle, 
margin  with  a  narrow,  flattened  border.    Valve  divided  into  three 

by  two  vertical  furrows  from  the  dorsal  margin;  the  posterior 
►w  extending  nearly  to  the  middle  of  th<'  valve,  its  lower  extremity 
tly  curved  forw^ard;  anterior  furrow  less  deeply  impressed,  only 
t  one-half  as  long  as  the  posterior  one.  Posterior  lobe  occupying 
y  one-half  the  total  length  of  the  valve ;  middle  lobe  subglobular, 
t  as  high  as  the  posterior  one ;  anterior  \6\ye  sloping  away  to  the 
:.  Surface  marked  by  fine,  closely-arranged,  circular  pit^,  except 
c  furrows  and  on  the  marginal  border. 

10  dimensions  of  the  type  sjK^cimen  are:  length,  1.9  mm.;  height, 
n. 

BEYRICHIA    MONTAGUEXSIS    U.  sp. 

Plate  XXIV.,  Fig.  23. 

scription, — Carapace  suboval  in  outline,  narrower  in  front,  the 
slinc  straight,  about  five-sixths  of  the  entire  length  of  the  valve. 
JFO-dorsal  angle  a  little  produced,  so  that  the  posterior  margin  is 
tly  concave  above.  Free  margin  with  a  rather  broad,  flat  border. 
?s  divided  into  three  lobes  by  two  furrows,  which  extend  vertically 
ward  from  the  dorsal  margin;  the  posterior  furrow  the  longer, 
ling  a  little  below  the  middle  of  the  valve,  its  lower  portion 
tly  curved  toward  the  front ;  anterior  furrow  scarcely  reaching 
niddle  of  the  valve,  slightly  curv^ed,  with  its  concave  side  pos- 
•,  a  little  narrower  and  less  deeply  impressed  than  the  posterior 
Posterior  lobe  convex,  occupying  about  one-half  of  the  length 
e  valve;  middle  lobe  the  most  prominent,  subglobose;  anterior 
the  lowest  of  the  three,  its  surface  sloping  to  the  anterior  border, 
ice  of  the  valve  minutely  pitted  or  punctate,  except  in  the  fur- 
and  on  the  marginal  ]K>rder. 

le  dimensions  of  the  ty|)e  specimen  arc:  length,  2.4  mm.;  height, 
om. 
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BEYBICHIA   SMOCKI  n.  sp. 
Plate  XXIV..  Fig.  24. 

Description. — Oaxapace  subelliptical  in  outline^  a  little  narrower  in 
front,  hinge-line  straight,  about  nine-elevenths  of  the  total  length  of 
the  valve.  Free  margin  depressed,  with  a  narrow,  concave  fun-'^)w 
within,  which  is  bordered  externally  by  a  narrow,  rounded  elevati^i^n, 
outside  of  which  the  surface  drops  abruptly  to  the  edge  of  the  vaL  ^^ 
Along  the  postero-ventral  margin  the  border  is  hidden  for  a  sh^^Dit 
distance  by  the  protrusion  of  the  body  of  the  valve.    Valves  divi^Led 

into  three  lobes  by  two  vertical  furrows ;  the  posterior  furrow  longi ot, 

reaching  below  the  middle  of  the  valve,  its  lower  portion  sligh.  — tlj 
curved  toward  the  front;  anterior  furrow  narrower,  shorter  and  deej^B^? 
impressed,  curving  backwards.     Posterior  lobe  strongly  convex,  ite 

greatest  elevation  nearest  its  anterior  margin;  median  lobe  si^^nb- 
globular,  about  as  highly  elevated  as  the  posterior  one;  anterior  1( — -*>^ 
much  lower,  sloping  gently  to  the  anterior  margin.  Surface  of  val^^  -^^^ 
smooth. 

The  dimensions  of  the  type  specimen  are :  length,  2.6  mm. ;  heigZ  ,^^^ 
1.5  mm. 


BEYRICHIA   MANLIEN8IS   n.   sp. 
Plate  XXIII.,  Fig.  10. 


CHAPTER  IX. 

FAUNAS  OF  DEVONIAN  AGE. 

All  the  Paleozoic  formations  in  New  Jersey  lying  above  the  Manlius 
limestone  are  referable  to  the  Devonian  period.  The  formations 
TBCOgnized  are  the  Coeymans  limestone,  the  New  Scotland  beds,  the 
Secraft  limestone  and  the  Kingston  beds  belonging  to  the  Helder- 
'bergian  series.  Following  these  is  the  Oriskany  formation,  with  its 
beds  of  siliceous  limestones  and  sandstone;  then  comes  the  Esopus 
slate^  followed  by  the  Onondaga  limestone.  All  these  formations 
occur  in  the  Delaware  Valley  region.  In  the  Green  Pond  region  there 
are  some  still  younger  Devonian  formations.  The  Newfoundland  grit 
is  usually  a  quartzite  with  fossils  of  Onondaga  age;  following  this  are 
the  Monroe  shales  and  Bellvale  flags  of  Hamilton  age,  and  the  Skunne- 
munk  conglomerate,  which  is  undoubtedly  Devonian  in  age,  although 
it  has  not  been  found  to  be  f ossiliferous. 

In  the  Helderbergian  series  only  two  faunas  have  been  differentiated 
and  described  separately,  they  being  the  Coeymans  limestone  fauna 
and  the  New  Scotland-Becraf t  fauna,  the  faunas  of  the  two  latter 
formations  having  so  much  in  common,  although  each  has  some 
peculiar  species,  that  it  has  been  thought  best  to  include  them  together 
in  one  faunal  group.  The  Kingston  beds  have  not  been  found  to  be 
fossiliferous  in  New  Jersey,  unless  the  "trilobite  bed"  characterized 
>y  DaJmanites  dentatus  should  be  considered  as  the  summit  of  the 
ormation.  This  bed,  however,  contains  so  many  species  allying  it 
^ith  the  superjacent  Oriskany  that  it  has  been  considered  as  being  of 
Oliver  Oriskany  age,  and  its  fauna  is  treated  separately.  The  higher 
iriskany  faunas,  although  two  distinct  faunal  zones  may  be  easily 
recognized,  are  all  described  together.  The  Esopus  slate  is  unfos- 
►iliferous,  and  the  fauna  of  the  Onondaga  limestone  is  a  small  one. 
Prom  the  Green  Pond  region  the  fauna  of  the  Newfoundland  grit  is 
unseated  by  itself,  while  those  of  the  Monroe  shales  and  Bellvale  flags, 
mre  described  together. 
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DEsciai'TioNs  OF  Species  in  the  Coeymans  Limestone  Fauna. 

COELENTEBATA. 

ANTHOZOA. 

ZAPHREXTIS   ROEMERI   E.   &   H.  ? 

Plate  XXVI.,  Fig.  1. 

Specimens  of  horn  corals,  which  may  be  provisionally  referred  to 
the  genus  Zaphrcntis,  are  occasionally  met  with  in  the  Coeymans 
limestone.  They  are  all  poorly  preserved,  and  are  not  in  a  condition 
of  preser\^ation  for  accurate  identification,  but  some  specimens  seem 
to  resemble  Z.  roemeri. 


FAVOSITES   HELDERBERGIAE   Hall. 

1887.     Favosites  helderhergicv  Hall,  Pal.  X.  Y.,  vol.  VI.,  p.  8,  pi.  4, 
figs.  1-2,  pi.  5,  figs.  1-3,  pi.  G,  figs.  1-8. 

Description, — Corallum  consisting  of  large,  lenticular,  depressed- 


DEVONIAN  FAUNAS.  271 

clia.racterizes  a  conspicuous  coral  bed.  The  New  Jersey  specimens  are 
ali9^£iy&  more  or  less  completely  silicified,  and  have  been  altered  so  that 
the  mural  pores  can  rarely  be  detected,  even  in  thin  sections. 


CLADOPORA   MULTISERIATA   n.  Sp. 
Plate  XXVI.,  Figs.  2-3. 

Description. — Corallum  consisting  of  cylindrical  branches,  which 
occasionally  divide.  Corallites  cylindrical,  directed  obliquely  to  the 
axis  of  the  branches,  apparently  free  from  septa  or  tabulae,  arranged 
in  twelve  or  thirteen  vertical  series;  the  apertures  in  adjacent  series 
being  more  or  less  irregularly  alternate.  Because  of  the  obliquity  of 
the  corallites,  their  apertures  are  elliptical,  the  peripheral  borders 
regular,  subangular. 

The  diameter  of  the  branches  is  from  2  mm.  to  3.5  mm.,  with  six 
or  seven  corallites  occupying  a  space  of  5  mm.  longitudinally. 

Remarks, — This  species  has  only  ])een  recognized  in  the  upper  beds 
of  the  formation  near  Ilainesville. 


HYDROZOA. 

STROMATOrOUA    CONCKNTRICA    Goldf. 

^lasses  of  a  Stromatoporoid,  which  may  provisionally  be  referred  to 
^^''^ornatopora  concenfrica,  occur  more  or  less  abundantly  in  the  coral 
"^^  at  the  base  of  the  Cot^vmans  limestone.  They  are  always  more 
^^  I'Oss  silicified,  &o  that  they  are  not  in  a  proper  condition  for  study, 
^^d  no  correct  identification  of  either  the  genus  or  the  species  can  be 
ttia<i^.  The  form  may  alway.s  be  recognized  by  the  more  or  less  sub- 
^^^l>Tilar  form  of  the  masse?,  ^nth  their  concentric,  laminar  structure. 
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VEBME8. 

ANNELIDA. 

C0KNULITE8    CINGULATUS   Hall. 
Plate  XXXII.,  Fig.  3. 

1888.     ComulUes  dngulites  Hall,  Pal.  N.  Y.,  vol.  V.,  pt.  II.  (voL 

VII.,  suppl.),  p.  20,  pi.  116,  fig.  29. 
1900.     ComuUtes  dngulites  Clarke,  Mem.  N.  Y.  SU  Mus.,  No.  3,  voL 

III.,  p.  27,  pi.  2,  figs.  35-38. 

Description. — Shell  having  the  form  of  a  gradually-tapering,  more 
or  less  curved  or  flexuoee,  annulated  cone.  On  the  internal  casts  the 
annulations  have  the  aspect  of  insheathed  cones,  the  slope  being  abrupt 
below  and  gradual  above.  The  width  of  the  annulations  is  variable, 
but  is  usually  a  little  less  than  one  millemeter;  they  are  somewhat 
irregular,  there  occasionally  being  one  which  does  not  entirely  sur- 
round the  tube. 

The  dimensions  of  the  best  specimen  observed,  which  is  nearly 
straight  and  incomplete  at  its  smaller  extremity,  are:  length,  14.5 
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mens  observed  have  separated,  is  marked  by  more  or  less  irregular 
concentric  lines,  which  follow  the  direction  of  the  lobate  distal  margin. 
The  zocecia  are  arranged  in  longitudinal  rows,  additional  rows  being 
rarely  intercalated,  except  along  the  lines  dividing  the  lobes  of  the 
frond ;  in  tangential  section  they  are  seen  to  be  elliptical  in  outline, 
with  their  longer  axis  parallel  with  the  zooecial  rows;  those  in 
adjacent  rows  are  alternate  in  position,  so  that  they  appear,  also,  to  be 
arranged  in  diagonal  lines.  The  lobation  of  the  zoarium  introduces 
some  irregularity  in  the  arrangement  of  the  zooecia  along  the  lines 
separating  the  lobes,  the  parallel  lines  of  openings  in  each  lobe  having 
a  different  direction,  and  the  openings  themselves  often  being  more 
or  less  oblique.  In  vertical  section  the  outer  portions  of  the  zooecia 
are  seen  to  be  at  nearly  right  angles  to  the  mesotheca,  the  basal  portion 
being  slightly  procumbent;  diaphrams  are  entirely  absent,  but  the 
superior  hemisepta  are  uniformly  present. 

Remarks, — As  it  occurs  in  the  Coeymans  limestone  in  New  Jersey, 
split  along  the  mesothecal  wall,  this  species  resembles  P.  frondosa  of 
the  Decker  Ferry  formation,  but  it  may  always  be  distinguished  from 
that  species  by  its  lobed  distal  margin,  and  in  thin  sections  by  the 
absence  of  diaphrams.  It  also  resembles  P.  nehulosa  Hall,  from  the 
Helderbergian  of  New  York,  but  the  internal  characters  of  that  species 
have  never  been  described;  that  species,  however,  is  not  described  as 
being  lobate,  and  in  P.  lohata  there  are  no  monticules  with  larger 
zocecia  shown  in  the  tangential  sections. 


LICHEXALIA   TORTA   Hall. 

Plate  XXVI.,  Figs.  7-8. 

1887.     Lichenalia  torta  Hall,  Pal.  N.  Y.,  vol.  VI.,  p.  31,  pi.  15,  figs. 
1-5,  7. 

Description, — **Zoarium  consisting  of  lamellate  expansions,  some- 
times flat,  at  other  times  more  or  less  involuted  or  contorted.  Under 
surface  a  thin  epitheca,  marked  by  concentric  wrinkles  and  striae,  with 
fine,  radiating  striae.  When  the  celluliferous  tissue  of  the  bryozoum 
has  been  removed,  the  radiating  striae  on  the  upper  surface  of  the 
epitheca  are  wery  sharp  and  prominent,  and  at  their  junction  with 
the  concentric  striae  form  minute  nodes.    Cell  apertures  broadly  oval 

18 
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or  circular,  sometimes  subtriangular  or  trilobate;  diameter  0.30  mm.; 
space  between  adjacent  apertures  equal  to  or  less  than  the  diameter  of 
an  aperture.  Anterior  margin  slightly  elevated,  posterior  side  strongly 
elevated,  with  two  slight  denticulations.  Surface  with  slightly- 
elevated  monticules.'' — Hall, 

MONOTRYPA   SPHAERICA    (Hall). 

Plate  XXVI.,  Figs.  9-11. 

1887.     Favosites  spharicus  Hall,  Pal.  X.  Y.,  vol.  VI.,  p.  9,  pi.  7,  figs. 
1-12,  pi.  8,  fig.  8. 

Description. — Zoarium  massive,  subhemispheric  or  explanate  in 
form,  with  monticules  situated  at  distances  of  about  5  mm.  Zooecia 
polygonal,  thin  walled,  the  larger  ones  0.5  mm.  in  diameter  and  the 
smaller  ones  less  than  0.25  mm.  In  the  thin,  tangential  sections  the 
monticules  are  represented  by  groups  of  larger  zooecia,  with  a  few  much 
smaller  ones  interspersed,  which  appear  as  scattered  mesopores.  From 
the  centres  of  these  groups  the  size  of  the  zooecia  gradually  diminish 
to  the  middle  of  the  interspaces,  where  the  smallest  ones  occur.  The 
diaphragms  are  fiat  and  horizontal,  averaging  about  two  tube  di- 
ameters apart,  though  frequently  they  are  much  closer  together. 

Remarks. — More  than  one  distinct  form  has  probably  been  confused 
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convex,  in  the  variety  arata  much  more  so,  and  they  are  apt  to  have  a 
proportionately  greater  width.  The  surface  markings  are  also 
different,  although  in  both  forms  they  consist  of  alternating  larger 
and  smaller  ridges  or  striae.  In  the  Coejrmans  limestone  specimens 
there  is  a  greater  difference  between  the  coarse  and  fine  markings,  the 
coarser  ridges  being  less  sharply  angular,  with  about  five  or  six  ex- 
ceedingly fine  filiform  striae  in  the  intervening  spaces.  In  the  Manlius 
limestone  specimens  the  median  portion  of  the  pedicle  valve  is  usually 
rather  broadly  flattened  toward  the  front,  while  in  the  Coeyman's  lime- 
stone individuals  no  such  flattening  is  observable.  The  average  forms 
in  the  two  faunas  certainly  exhibit  sufficient  differences  to  be  ranked 
as  distinct  species,  although  they  are  doubtless  genetically  related, 
and  are  probably  connected  by  intermediate  forms.  The  material  in 
the  New  Jersey  collections  is  not  sufficiently  well  preserved  nor  suffi- 
ciently abundant  to  permit  the  proper  limitations  and  relationships 
of  these  forms  to  be  shown,  but  with  the  proper  material  for  study  it  is 
quite  probable  that  it  would  be  found  necessary  to  recognize  two  dis- 
tinct species  now  included  in  Strophedonta  varistriata. 


STROPHEODONTA   VARISTKIATA   Var.  ARATA    H. 

Plate  XXVII.,  Fig.  3. 

1859.     Strophodonta  varistriuta  var.  arata  Hall,  Pal.  N.  Y.,  vol.  III., 
p.  183,  pi.  18,  figs.  1  a-i. 

Description. — The  shell  referable  to  this  variety  is  closely  related 
to,  and  grades  into,  the  typical  Coeymans  limestone  form  of  S.  vari- 
striata. It  is  a  more  convex  and  porportionately  wider  shell,  with  the 
coarser,  radiating  ridges  more  angular  and  stronger,  with  a  smaller 
number  of  intervening,  finer  striae,  which  are  really  placed  upon  the 
eloping  sides  of  the  larger  ridges,  instead  of  upon  a  flattened  area 
between  adjacent  ones. 
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STKOPHEODONTA   PLANULATA   Hall. 


Plate  XXVII.,  Fig«.  1-2. 

1859.     Stropheodonia  planulata  Hall,  Pal.  X.  Y.,  vol.  III.,  p.  184,  pl- 
16,  figs.  9-12. 

Description. — Shell  plano-convex,  subsemi-clliptical  in  outline, widex" 
than  long,  the  hinge-line  equal  to,  a  little  greater  or  a  little  less  thaxx 
the  width  of  the  shell  below.  Pedicle  valve  depressed-convex,  slightly? 
flattened  toward  the  cardinal  extremities,  the  beak  not  prominent ., 
cardinal  area  narrow,  linear.  Brachial  valve  flat.  Surface  marked  l>^ 
fine,  rounded,  bifurcating  stria*,  which  become  strongly  curved  as  the*^ 
approach  the  cardinal  margin,  about  five  or  six  of  them  occup\'ing  Urn.  < 
space  of  2  mm.  on  the  margin.  These  radiating  markings  an*  crossfe-^ 
by  much  finer,  concentric  stria\  which  are  only  visible  through  « 
magnifying  glass,  and  by  a  few  inconspicuous  lines  of  growth. 

The  dimensions  of  a  ratlier  small  specimen  are:  length,  28  miiL.  j 
width,  32  mm. ;  convexity,  2.5  mm. 


STROPIIEODOXTA    INDENTA    (CoU.). 

Plate  XXVI.,  Fig.  12. 

1838.     Leptccna  indenia  Con.,  2d  Ann.  Rep.  X.  Y.  Geol.  Sun\,  p.  11 7. 
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Remarks. — Conrad^s  original  description  of  Leptcena  indenta  was 

veiy  meagre,  and  Hall  included  the  species  in  Stropheodonta  vaai- 

striata.    In  his  bibliographic  list,  however,  Schuchert  has  recognized  it 

as  a  distinct  species,  and  doubtless  he  is  correct  in  so  doing.    None  of 

tile  >rew  Jersey  specimens  identified  with  this  species  are  as  large  as 

the  one  described  by  Conrad,  which  is  said  to  be  three-fouri;hs  of  an 

inch    in  length,  but  they  are  all  very  characteristically  marked  by  the 

strong,  transverse  indentations  in  the  radiating  furrows,  and  may  al- 

i^ays  be  recognized  by  this  character. 


8TR0PH0NELLA   PUNCTULIFERA    (Con.). 

Plate  XXVII.,  Figs.  6-8. 

^5^.    Strophodonta  punctulifera  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  188, 
pi.  21,  figs.  4  a-h,  pi.  23,  figs.  4  a-c,  5  c,  7  e. 

J^  ascription. — Shell  subsemi-circular  in  outline,  strongly  concavo- 
loa^v^x,  the  hinge-line  about  equaling  the  greatest  width.  Pedicle 
yalv^  slightly  convex  on  the  umbo,  then  becoming  strongly  concave  to 
t^^  lateral  and  front  margins;  the  cardinal  area  narrow;  the  beak 
iDeoiifipicuous,  scarcely  projecting  beyond  the  hinge-line.  Brachial 
valve  slightly  concave  on  the  umbo,  then  becoming  strongly  convex 
^^  /geniculate  towards  the  lateral  and  front  margins,  following  some- 
^^at  closely  the  curvature  of  the  opposite  valve.  Surface  of  both 
halves  marked  by  strong,  angular,  raised,  radiating  striae,  which  in- 
^r^iase  by  bifurcation  and  implantation;  Ix^coming  finer  toward  the 
Margins.  On  well-preserved  specimens  these  striae  are  seen  to  be 
Punctate.  The  interior  surface  of  the  valves  is  pustulose,  giving  to 
^he  surface  of  internal  casts  a  pitted  appearance. 

The  dimensions  of  an  average-sized  individual  are :  length,  33  mm. ; 
^idth,  50  mm. 

Remarks. — This  shell  is  always  poorly  preserved,  the  best  specimens 

<>b8erved  being  but  fragmentary.     It  can  be  easily  recognized,  how- 

^^er,  in  most  cases,  by  its  strong,  angular,  radiating  markings  and  by 

ttie  strongly-pitted  surface  of  internal  casts. 
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OKTHOTHETES   WOOLWORTHANA    (Hall). 

Plate  XXVII.,  Fig.  5. 

1859.     Strophomena  woolwortliana  Hall,  Pal.  N.Y.,  vol.  III.,  p.  192, 

pi.   17,  figs.  1  Or-t,  2  Or-C, 

Description. — Shell  longitudinally  semi-elliptical,  hinge-line  equal- 
ing the  greatest  width.  Pedicle  valve  slightly  convex  or  flattened 
on  the  umbo,  concave  toward  the  front,  mao-ked  interiorly  by  a  broad, 
flabellate,  muscular  impression;  the  beak  elevated,  but  scarcely  pro- 
jecting beyond  the  cardinal  line;  cardinal  area  flat,  rather  high; 
delthyrium  broadly  triangular,  closed  by  a  deltidium.  Brachial  valve 
convex,  flattened  on  the  umbo,  most  elevated  toward  the  front.  Surface 
of  both  valves  marked  by  angular,  raised,  radiating  striae,  which  are 
crossed  by  fine,  concentric  striae  and  by  a  few  more  conspicuous  lines 
of  growth. 

The  dimensions  of  an  average  specimen  are:  length,  32  mm.; 
width,  34  mm. 

LEPTAENA   RHOMBOIDALIS   Wilck. 

Plate  XXVII.,  Fig.  9. 
See,  also,  pp.  228,  302,  325,  36(5. 
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defined  sinus,  which  is  usually  deeper  on  the  two  sides,  witli  a  rounded 
elevation  in  the  middle,  giving  to  the  shell  the  appearance  of  having 
a  double  sinus.  The  beak  is  of  moderate  prominence,  somewhat  in- 
curved over  the.  narrow,  concave,  cardinal  area.  Brachial  valve  more 
convex  than  the  pedicle,  with  a  })road,  low,  ill-defined  mesial  fold 
toward  the  front.  Surface  of  both  valves  marked  by  fine,  radiating 
striae. 

The  dimensions  of  a  rather  small  ]x»diclc  valve  are:  length,  18  mm. ; 
width,  81  mm. ;  convexity,  o.5  mm.  Those  of  an  average-sized  brachial 
valve  are:  length,  22  mm.;  width,  25  mm.;  convexity,  7  mm. 

Remarks. — This  species  is  closely  allied  to  Schizophoria  muJtisfriuta 
H.  of  the  higher  Helderbergian  k'ds,  but  may  be  distinguished  from 
that  species  by  its  more  or  less  cons])icuous  double  sinus  in  the  ^x^dicle 
?^alve. 

GYPIDULA   CJALEATA    (Dal.). 

Plate  XXVIII.,  Figs.  1-8. 

8o9.    Pentamerus  galeatvs  Hall,  Pal.  X.  Y.,  vol.  III.,  p.  257,  pi.  46, 
figs.  1  Or-z,  pi.  47,  i\g^.  1  Or-m. 

Description. — Shell  subglobose,  becoming  more  and  more  elongate 
witli  age.    Pedicle  valve  gibbous,  bwoming  exceedingly  ventricose  in 
the  umbonal  region  in  old  shells;  longitudinally  subovate  in  outline 
when  mature,  the  younger  shells  often  being  transversely  subelliptical 
in  outline ;  the  surface  smooth  in  young  indivduals,  becoming  plicated 
and  developing  a  mesial  fold  with  age;    the  beak  prominent  and 
strongly  incurved.    Internally  the  dental  platts  extend  forward  from 
ite  margins  of  the  delth\Tium,  and  arc  united  to  form  a  prominent 
spondylium,  which  is  supported  by  a  strong  median  septum.    Brachial 
valve  depressed-convex,  usually  transversely  subelliptical  in  outline, 
but  sometimes  becoming  longer  than  wide  in  old  age.    Surface  smooth 
in  young  shells,  and  on  the  umbonal  portion  of  adults,  becoming  pli- 
cated with  age  and  developing  a  shallow,  indefinite  median  sinus. 
Surface  of  both  valves  marked  with  low,  rounded  plications,  which 
are  more  or  less  variable  in  num])er  and  in  prominence,  and  which  do 
not  reach  to  the  beak,  leaving  the  umbonal  region  smooth.     Toward 
tile  beak  and  upon  the  umbonal  region  the  concentric  lines  of  growth 
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are  usually  inconspicuous  or  obsolete,  but  towards  the  anterior  mar- 
gin, in  old  shells,  they  become  coarse  and  crowded. 

The  dimensions  of  an  average-sized  pedicle  valve  are:  length,  27 
mm.;  width,  24  mm.;  convexity,  14  mm.  The  dimensions  of  the 
largest  pedicle  valve  observed  are:  length,  44  mm.;  width,  31  mm.; 
convexity,  23  mm. 

Remarks, — This  shell,  in  its  typical  American  form,  is  exceedingly 
abundant  in  the  lower  beds  of  the  Coeymans  limestone,  and,  except 
in  characters  due  to  different  stages  of  growth,  does  not  exhibit 
any  great  variation.  Formerly  the  species  was  placed  in  the  genus 
Pentamerus,  and,  because  of  its  great  abundance,  the  formation  was 
designated  the  "Pentamerus  limestone"  in  the  older  geological  and 
paleontological  reports  of  New  York  State.  The  species  may  always 
be  recognized  by  its  subglobular  form  'and  its  smooth  umbonal  region. 
Frequently,  in  breaking  the  rock  containing  specimens  of  this  shell, 
individuals  are  split  longitudinally  along  the  line  of  the  median 
septum,  and  in  such  specimens  the  characteristic  median  septum  can 
be  clearly  seen. 


GYPIDULA  GALEATA    (Dal.)    Var. 
Plate  XXVIII.,  Figs.  9-12. 
In  the  upper  portion  of  the  Coeymans  limestone  near  Hainesville 
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lateral  slopes  convex,  rounding  into  the  posterior  region  of  the  valve, 
sometimes  bearing  a  single,  subangular  plication  on  each  side  ad- 
jacent to  the  mesial  fold.  Brachial  valve  transversely  subelliptical 
in  outline,  much  less  convex  than  the  opposite  one,  with  a  more  or 
less  abruptly-depressed  median  sinus  near  the  anterior  margin,  which 
usually  contains  two  woU-dGfined,  rounded  or  subangular  plications. 
The  surface  of  both  valves,  aside  from  the  plications  already  de- 
scribed, is  smooth,  or  marked  only  by  inconspicuous  lines  of  growth. 

The  dimensions  of  a  large  pedicle  valve  are:  length,  21  mm.; 
width,  23.5  mm.;  convexity,  11.5  mm.  Those  of  a  smaller  brachial 
valve  are :  length,  13.5  mm. ;   width,  16.5  mm. ;  convexity,  4  mm. 

Remarks. — This  species  has  only  been  observed  in  the  upper  portion 
of  the  Coeymans  limestone,  associated  with  the  variety  of  G.  galeata 
last  described.  Tt  differs  from  G.  galeata  in  its  much  more  prominent 
fold  of  the  pedicle  valve,  which  is  extended  further  toward  the  beak, 
and  in  its  much  coarser  and  more  conspicuous  subangular  plications, 
which  arc  either  restricted  to  the  mesial  fold  and  sinus,  or  to  these 
portions  of  the  shell  and  the  immediately  adjacent  parts  of  the  lateral 
slopes.  These  characters  are  constant  in  all  the  specimens  observed, 
and  they  show  no  intermediate  forms  connecting  them  with  G. 
galeata,  and,  as  they  also  occur  at  a  somewhat  higher  geologic  horizon 
than  the  typical  galeata,  is  Ix'licved  that  they  are  worthy  of  being  dis- 
tinguished as  a  separate  s}>ecies. 


RHYNCIIONELLA   SEMIPLICATA    (CoU.). 

Plate  XXIX.,  Figs.  12-19. 

1859.     Rhynchonella  semiplicata  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  224, 
pi.  29,  figs.  1  a-o. 

Description. — Shell  small,  subtriangular  or  suboval  in  outline. 
Pedicle  valve  with  a  closely-incurved  beak,  smooth  on  the  umbo  and  to 
about  the  middle  of  the  shell ;  plicated  toward  the  margin,  the  mesial 
portion  depressed  toward  the  front  in  a  rather  deep  sinus,  usually  with 
a  single,  short,  median  plication.  Brachial  valve  a  little  more  convex 
than  the  pedicle,  smooth  posteriorly,  with  an  elevated  mesial  fold 
toward  the  front,  and  plications  toward  the  margin.  Both  valves 
marked  by  two  or  three  angular  plications  on  each  side  of  the  fold 
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and  sinus,  which  do  not  extend  beyond  the  middle  of  the  shell,  and 
usually  by  a  single  median  plication  in  the  fold  and  sinus.  In  the 
younger  individuals,  before  the  plications  begin  to  be  developed,  the 
surface  is  entirely  smooth. 

The  dimensions  of  a  full-grown  individual  are:  length,  5.5  mm.; 
width,  5.5  mm. ;  thickness,  3.5  mm. 

Remarks, — This  little  species  resembles  younger  individuals  of  R, 
aliiplicatay  but  may  always  be  distinguished  by  the  smooth  posterior 
portion  of  the  shell,  the  plications  ending  at  about  the  middle,  while 
in  R.  aUiplicata  they  reach  nearly  to  the  beak. 


KHYNCHONELLA   ALTIPLICATA   Hall. 

Plate  XXIX.,  Figs.  24-27. 

1859.     Rhynchonella  aUiplicata  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  231,  pL 
33,  figs.  2  Or-k. 


Description. — Shell  broader  than  long,  subtriangular  or  broadly 
subovate  in  outline.  Pedicle  valve  with  a  pointed,  incurved  beak, 
depressed  anteriorly  in  a  deep,  angular  sinus,  which  extends  to  the 
umbo  and  bears  a  single,  strong,  angular,  median  plication.  Brachial 
valve  more  convex  than  the  p«lic'lt\  ek^vsitt'd  lu  front  in  an  angnlar 
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*     RHYNCilONELLA   TRANSVERSA   Hall. 

Plate  XXIX..  Figs.  28-31. 

S59.     Rhynchondla  transversa  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  234,  pi. 
34,  figs.  9-1  f). 

Description. — Sholl  subtriangiilar  in  outline,  wider  than  long,  the 
K)stero-lateral  margins  nu-eting  at  the  bi^ak  in  an  angle  of  90°  or  a 
Lttlc  more.  Pedicle  valve  depressed-convex,  most  prominent  on  the 
.:mbo;  depressed  anteriarly  in  a  rather  broad,  rounded  sinus;  the 
>^^k  jjointod,  incurved  over  that  of  the  opposite  valve.  Brachial  valve 
more  convex  than  the  pedicle,  flattened  on  the  umbo,  elevated  an- 
eriorly  in  a  prominent  mesial  fold.  Surface  of  each  valve  marked 
►jr  about  fifteen  simple,  angular  plications,  which  extend  to  the  beak, 
.TK)ut  three  of  them  being  included  in  the  fold  and  sinus. 

The  dimensions  of  an  average-sized  individual  are:  length,  8  mm.; 
«7idth,  10  mm.;  thickness,  5.5  mm. 

UNCINULUS   MUTABILIS    (Hall). 

riate  XXIX.,  Figs.  1-5. 

L859.     RhynchoneUa  nwtabilis  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  225, 
pi.  29,  figs.  4  a-o,  pi.  30,  figs.  1  a^e,  2  Or^. 

Description, — Shell  subglobose,  usually  longer  than  wide.  Pedicle 
^alve  strongly  convex,  most  prominent  on  the  umbo;  beak  small, 
pointed,  closely  incurved  over  that  of  the  opposite  valve,  the  anterior 
knargin  produced  into  a  linguiform  extension  nearly  at  right  angles 
to  the  plane  of  the  valve  and  fitting  into  a  corresponding  sinus  in  the 
margin  of  the  brachial  valve.  The  mesial  portion  of  the  valve,  op- 
jHwite  the  lingual  extension,  slightly  depressed  anteriorly  into  a 
shallow,  more  or  less  inconspicuous  mesial  sinus.  Brachial  valve 
"usually  a  little  more  convex  than  the  opposite  one,  its  beak  closely 
incurved  under  that  of  the  pedicle  valve.  Toward  the  front  its  mesial 
portion  is  slightly  elevated  in  an  indistinct,  depressed  fold.  Surface 
of   each   valve   marked    by   twenty-two    to    twenty-eight   depressed, 
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rounded,  simple  plications,  which  reach  to  the  beak,  about  six  or  eight 
of  them  being  included  in  the  sinus  and  lingual  exfension  of  the 
pedicle  valve,  with  a  corresponding  number  on  the  fold  of  the  brachial 
valve.  Toward  the  front  each  plication  is  marked  by  a  slight  median 
groove. 

The  dimensions  of  a  nearly  perfect  specimen  are:  length,  19  mm.; 
width,  17  mm.;  thickness,  18  mm. 


UNCINULU8   NUCLEOLATUS    (Hall). 

Plate  XXIX.,  Figs.  6-9. 

1859.     Rhynchonella  nucleolaia  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  227, 
pi.  31,  figs.  1  or-f,  2  a-y. 

Description, — Shell  subglobular  or  subcubieal  in  form,  longer  than 
wide,  the  anterior  view  subquadrangular.  Pedicle  valve  suboval  or 
subpentagonal  in  outline,  flattened  on  the  umbo,  the  lateral  and  front 
margins  bending  more  or  less  abruptly  to  the  line  of  junction  of  the 
two  valves.  The  median  portion  of  the  valve  depressed  toward  the 
front  in  a  shallow  sinus,  which  is  produced  anteriorly  into  a  lingui- 
form  extension  at  nearly  a  right  angle  to  the  plane  of  the  valve. 
Brachial   valve  more  convex  than  the   peilicle,  its  lateral  margins 
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UNCINULUS   PYRAMIDATUS    (Hall). 

Plate  XXIX.,  Figs.  10-11. 
See,  also,  p.  309. 

185i).     RhynchoneUa  pyramidata  Hall,  Pal.  X.  Y.,  vol.  111.,  p.  229,. 
pi.  32,  figs.  1  a-z,  2  a-d. 

Description, — Shell  subglobular  or  subpyramklal  in  form,  suboval 
or  subpentagonal  in  outline,  length  and  breadth  equal  or  broader  than 
long.  Pediele  valve  depressed-convex,  more  or  less  sharply  deflected 
along  the  postero-lateral  margins,  the  beak  rather  blunt,  closely  in- 
curved over  that* of  the  opposite  valve;  the  anterior  margin  produced 
in  a  lingual  extension,  which  is  l)€nt  at  nearly  right  angles  to  the 
plane  of  the  valve,  the  mesial  sinus  but  slightly  depressed.  Brachial 
valve  very  gibbous  toward  the  front,  sloping  with  a  gentle,  convex 
curve  from  near  the  front  margin  to  the  beak;  umbo  flattened,  in- 
curved under  that  of  the  opjMDsite  valve.  Surface  of  each  valve  marked 
by  thirteen  to  eighteen  simple,  rounded  plications,  which  are  flattened 
or  slightly  grooved  toward  the  front  margin.  Three  or  four  plications 
are  included  in  the  sinus  and  lingual  extension  of  the  pedicle  valve, 
with  a  corresponding  number  on  the  fold  of  the  brachial  valve.  The 
plications  of  the  pedicle  valve  become  obsolescent  upon  the  umbo  and 
do  not  reach  the  Ix^ak;  those  of  the  brachial  valve  become  much 
fainter,  but  do  not  wholly  disappear  on  the  umbo. 

The  dimensions  of  a  nearly-perfect  individual  are:  length.  If)  mm.; 
width,  16  mm.;  thickness,  IG  mm. 

Remarks, — This  species  is  most  closely  related  to  Unicinulus  nude- 
olalus,  and  it  is  quite  possible  that  the  two  grade  into  one  another. 
Typically  U.  pyramidatus  has  somewhat  coarser  plic-ations,  which  are 
not  so  conspicuously  grooved  toward  the  front  margin,  and  the  brachial 
valve  is  much  more  elevated  in  front,  giving  it  a  subpyramidal  form. 
In  the  Coeymans  limestone  the  species  does  not  grow  so  large  as  in 
the  New  Scotland  beds.  It  has  ix'en  found  in  this  formation  only 
in  the  higher  beds  near  Hainesville. 


286 


PALEOZOIC  PALEONTOLOGY. 


UIIYNCHOTRETA  TRANSVERSA   D.  sp. 


Plate  XXIX..  Fig8.  32-39. 


Description. — Shell  small,  broadly  subtriangular,  valves  subequally 
convex,  greatest  width  anterior  to  the  middle,  the  postero-lateral  slopes 
flattened,  meeting  at  the  l)oak  in  an  angle  of  less  than  90°.  Pedicle 
valve  depressed-eonvcx,  the  beak  slightly  attenuate,  sharply  pointed, 
erect,  the  delthyrium  ]>roadly  triangular,  the  median  portion  of  thue 
valve  depressed  anteriorly  in  a  ri^hallow  sinus.  Brachial  valve  depressed- 
convex,  the  median  portion  slightly  elevated  in  front  in  an  indefinite 
fold,  the  beak  sharply  incun^od.  The  surface  of  each  valve  marfced 
by  from  seven  to  nine  simple,  angular  plications,  which  continue  "to 
the  l)eak,  one  being  included  in  the  sinus  of  the  pedicle  valve  and  t^o 
elevated  in  the  fold  of  the  brachial  valve. 

The  dimensions  of  a  ver}'  perfect  individual  are:  length,  5.5  miEi^; 
width,  6.5  mm.;  thickness,  2  mm.  Those  of  another  more  matixxe 
specimen  are:  length,  G  mm.;  width,  7.5  mm.;  thickness,  3  mm. 

Eemarks. — In  its  sharply-pointed,  erect  beak,  in  the  form  of  tlxe 
delthyrium  and  in  the  flattened  iK)stero-lateral  slopes,  this  little  sh^U 
resembles  Rhynrhotreta  cuneata  of  the  Xiagaran  faunas,  and  the  tr^^o 
shells  are  Ix'lieved  to  be  cogeneric.  It  differs  from  the  Xiagaran  sh&U^ 
however,  in  its  smaller  size  and  its  greater  proportionate  breadth.  Tt^-^ 
speci(*s  is  not  uncommon  in  the  higher  ixxls  of  the  Coeymans  limestoxic 
near  Ilainesville,  but  has  not  been  observed  elsewhere. 
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die,  from  which  point  it  curves  regularly  to  the  margin  on  all  sides, 
face  of  each  valve  marked  by  about  forty  bifurcating  plications, 
ch  are  crossed  by  concentric  lamellae  of  growth, 
'he  dimensions  of  a  nearly  perfect  individual  are :  length,  25  mm. ; 
th,  23  mm. ;  thickness,  17  mm. 

*emarks, — Thi%  is  a  variable  form,  the  description  given  being 
le  to  fit  the  more  usual  form  of  the  species  as  it  occurs  at  this 
:zon.  The  most  conspicuous  variations  of  the  species  are  the 
tive  convexity  of  the  two  valves,  which  are  sometimes  almost 
ally  convex,  and  the  number  and  size  of  the  plications.  The 
resentatives  of  the  species  in  the  Coeymans  limestone,  as  well  as 
;he  Helderbergian  fauns  generally,  are  usually  more  finely  plicated 
n  those  of  the  Decker  Ferry  fauna. 


SPIRIFER   CYCLOPTERUS    Hall. 

Plate  XXX.,  Fig.  2. 
See,  aUo,  p.  314,  pi.  XXXVIII. 

'he  genus  Spirifcr  is  usually  not  abundantly  represented  in  the 
la  of  the  Coeymans  limestone,  except  at  the  very  top  of  the 
nation,  where  several  species  occur.  The  commonest,  and  almost 
only  member  of  the  genus  in  the  midst  of  the  formation,  is  a  shell 
lih  has  been  identified  as  S.  cyclopterus,  a  species  which,  as 
inally  described,  is  typically  a  member  of  the  fauna  of  the  New 
bland  beds.  The  Coeymans  limestone  specimens  in  New  Jersey 
all  more  or  less  fragmentary,  and  in  none  of  the  full-grown  ones 
:ie  surface  perfectly  enough  preser\'ed  to  retain  the  characteristic, 
centric  and  fimbriate  markings  of  the  species.  A  few  small  speci- 
Ls,  which  are  apparently  the  young  of  this  species,  agree  closely 
X  specimens  of  S,  vaiiuxemi  from  the  Manlius  limestone,  and  at 
;  were  so  identified,  and  some  of  these  retain  the  fine  surface 
"Icings  of  the  species.  It  is  possible  that  S.  vanuxemi  is  ancestral 
his  Helderbergian  species. 
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SPIRIFER  MACROPLEURUS    (Con.). 

Plate  XXX.,  Fig.  1. 
See.  also.  p.  313.  pi.  XXXVII. 

• 

A  single  specimen  referable  to  this  species,  belonging  typically    i^ 

the  fauna  of  the  New  Scotland  beds,  has  been  observed  in  the  Coe?"3' 

mans  limestone  associated  with  Gypidula  galeatus  and  other  typic^-*^ 

members  of  the  fauna.    It  is  a  pedicle  valve,  and  is  smaller  than  tM^ 

usual  size  of  the  species  in  the  higher  fauna,  it  having  a  length  of  J^^ 

mm.  and  a  width  of  28  mm. 


SPIRIFER   OCTOCOSTATUS   Hall. 


Plate  XXX..  Figs.  5-8. 


1859.     Spirifer  octo»ostatus  Hall,  Pal.  N.  Y.,  vol.  IIL,  p.  205,  pi.  2  ^==S, 
figs.  4  a-e. 

Description. — Shell  wider  than  long,  the  hinge-line  shorter  than  tKrrie 
greatest  width,  cardinal  extremities  rounded,  anterior  margin  broad — 'j 
rounded.     Pedicle  valve  rather  strongly  convex,  most  elevated  on  it^MC 
umbo,  l)eak  prominent,  incurved  over  the  short,  ill-defined  conca'^^e 
cardinal  area,  delthyrium  broadly  triangular,  the  median  sinus  smootJti, 
continuing  to  the  beak,  subangular  in  the  bottom.     Brachial  valve     * 
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8PIRIFEB   CONCINNUS   Hall. 

Plate  XXX.,  Fig.  3. 

.    Spirifer  concinnus  Hall,  Pal.  N.  Y.,  vol..  III.,  p.  200,  pi.  25, 
figs.  2  Or-i,  pi.  28,  figs.  7  a  h, 

single  imperfect  brachial  valve  from  the  upper  beds  of  the  Coey- 
;  limestone  near  Hainesville  is  referable  to  this  species.  The 
}-line  is  about  equal  to  the  greatest  width  of  the  shell,  the  lateral 
:in8  meeting  the  cardinal  margin  at  about  right  angles.  The 
il  fold  is  prominent  and  rounded,  continuing  to  the  beak,  without 
tions.  Each  lateral  slope  is  marked  by  eight  simple,  rounded 
tions,  which  become  fainter  toward  the  cardinal  margins,  the 
:wo  or  three  being  almost  obliterated  by  reason  of  the  exfoliated 
ition  of  the  specimen, 
le  dimensions  of  the  specimen  are:  length,  13  mm.;  width,  18 

CYRTINA  sp.  undet. 

Plate  XXX.,  Figs.  9-10. 

the  upper  beds  of  the  Coeymans  limestone  near  Hainesville 
occurs  a  epecies  of  Cyrtina  which  seems  to  be  different  from 
>nly  described  Helderbergian  species,  C.  dalmani  Hall.  The 
rial  is  too  imperfect  for  certain  identification  or  for  description, 
larger  specimens  of  the  pedicle  valve  have  a  very  high,  slightly- 
ive,  cardinal  area,  with  a  broad  delthyrium.  The  median  sinus 
ther  broad  and  shallow,  and  each  lateral  slope  of  the  shell  is 
»d  by  about  three,  broadly-rounded  plications. 

RIIYNCHOSPIRA    FORMOSA    (Hall). 

Plate  XXXI.,  Figs.  9-11. 
See,  also,  p.  240. 

lis  species  has  already  been  described  from  the  Decker  Ferry 
ation,  although  it  is  typically  a  member  of  the  Helderbergian 
18.  The  Coeymans  limestone  specimens  are  usually  somewhat 
finely  plicated  than  those  in  the  Decker  Ferry  fauna,  but  they 

19 
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vary  considerably  in  this  character,  a  specimen  occasionally  being 
observed  which  has  fully  as  coarse  plications  as  the  earlier  ones.  The 
species  varies  considerably  in  size,  one  of  the  larger  specimens  ob- 
served being  18  mm.  long  by  17  nmi.  wide,  which  is  considerably 
larger  than  any  which  have  been  seen  in  the  Decker  Ferry  fauna. 


MERISTELLA   LAEVIS    (Van.). 

Plate  XXXI..  Figs.  1-8. 
See,  also,  p.  317. 

The  representatives  of  this  species  in  the  Coeymans  limestoa^- 
fauna  of  New  Jersey  are  all  small,  it  rarely  attaining  a  length  of  mar- 
than  10  mm.  At  the  very  summit  of  the  formation  riiear  Hainesvill^ 
however,  some  larger  individuals  have  been  observed,  one  being  16.  J 
mm.  in  length  and  another  18  mm.  They  agree  in  all  respects  witl 
the  younger  individuals  of  the  species  as  it  occurs  in  some  of  Uma 
higher  beds,  being  smooth,  longitudinally  subovate  shells,  with  m.^ 
sinus  in  the  pedicle  valve  except  in  the  case  of  the  somewhat  larg&: 
individuals  already  mentioned  from  the  top  of  the  formation. 


NUCLEOSPIRA   VENTRICOSA   Hall. 
Plate  XXX.,  Figs.  19-22. 
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MOLLUSCA. 

PELECYPODA. 

RHOMBOPTERIA   CLATHRATUS  n.  sp. 

Plate  XXXI.,  Pigs.  16-18. 

JH^esctiption. — Shell  inequivalvate,  oblique,  subrhomboidal  in  out- 
liii.«,  the  anterior  and  posterior  margins  subparallel,  the  basal  margin 
rounded.  Hinge-line  straight,  produced  anteriorly,  as  well  as  pos- 
teriorly £rom  the  beak,  which  is  located  anterior  to  the  middle.  Left 
valve  strongly  convex  transversely  across  the  umbonal  ridge,  scarcely 
aariculate  in  front,  a  shallow,  indefinite  sinus  extending  from  the 
beak  nearly  vertically  to  the  anterior  margin.  Surface  marked  by 
broad,  concentric  bands,  which,  on  their  lower  margins  and  reaching 
for  more  than  half  their  width,  are  crossed  by  two  sets  of  fine  striae, 
nwiking  an  angle  with  each  other.  The  right  valve  associated  with 
this  shell,  and  doubtless  belonging  to  it,  is  nearly  flat,  with  rounded, 
concentric  wrinkles,  not  marked  by  the  croes-lines  of  the  left  valve. 

A  left  valve  somewhat  larger  than  the  average  has  a  height,  ob- 
liquely from  the  beak  to  the  basal  margin,  of  22  mm. ;  its  width,  at 
right  angles  to  this  line,  is  15  mm.,  and  its  convexity,  5  mm. 

^Btnarks. — ^This  species  is  rather  common  in  the  uppermost  beds  of 
the  Coeymans  limestone  near  Ilainesvillc.  Tlic  left  valves  are  by 
far  the  most  common,  but  very  few  specimens  of  the  right  valve,  and 
^l  of  these  small,  having  been  observed.  Many  of  the  specimens  are 
entirely  exfoliated,  so  that  only  tlic  concentric  bands  can  be  recog- 
™ed,  the  finer  cross-lined  surface  markings  being  wholly  obliterated. 
On  the  casts  the  anterior  sulcus,  extending  vertically  downward  from 
^  beak,  is  far  more  conspicuous  than  when  the  shell  is  preserved, 
*od  consequently,  also,  the  anterior  auriculation  of  the  shell. 

^  general  form  and  in  surface  markings  this  species  resembles 
'^"'Onihopteria  mira  Barr.,  from  Bohemia,  which  has  been  made  the 
^^  of  the  genus  by  Jackson,*  but  the  anterior  cardinal  angle  is  more 
»>'oadly  rounded  in  the  American  shell  and  it  is  less  auriculate  an- 
teriorly. 

*  ^em.  BoBt.  Soc.  Nat.  Hist.,  vol.  IV.,  No.  8,  p.  3S0. 
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RHpMBOPTERIA   CLATHRATUS   var. 


Plate  XXXI.,  Fig.  15. 


In  the  Coeymans  limestone  near  Peter's  Valley  a  single  specimen 
of  Bhombopteria  has  been  observed,  which  may  represent  a  species 
distinct  from  the  shell  just  described.  The  single  imperfect  specimen 
is  not  suflScient,  however,  to  determine  this  with  certainty,  and  it  may 
for  the  present  be  considered  as  a  variation  of  B.  clathratvs.  Its 
contour  is  more  irregular  than  that  of  the  typical  form  of  tiie  species, 
the  beak  is  more  anterior  and  the  anterior  auriculation  is  more  pro- 
nounced. The  surface  is,  for  the  most  pari;,  exfoliated,  but  enough 
is  retained  to  determine  that  its  markings  are  essentially  identical 
with  R.  clathratus. 

ACTINOPTERIA   COMMUNIS    (Hall). 

Plate  XXXI.,  Fig.  21. 

1859.     Avicula  communis  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  286,  pi.  52, 
figs.  1-7,  pi.  53,  figs,  1,  4,  6. 
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times  not  at  all,  perceptible  on  the  posterior  wing,  except  along  its 
upper  margin,  while  they  are  not  eeen  on  the  anterior  wing),  con- 
centrically marked  by  fine,  lamellose  stri»,  which,  in  the  more  per- 
fectly-preserved surfaces,  are  elevated  and  subimbricating;  these 
striae  are  usually  conspicuous  on  both  the  anterior  and  posterior  wings. 
Surface  of  the  right  valve  marked  by  broader  and  scarcely  elevated 
radii  and  less-defined  concentric  striae." — HcUL 

Remarks. — Fragments  of  a  winged  pelecypod  shell  are  occasionally 
found  in  the  Coeymans  limestone,  which  are  apparently  to  be  identi- 
fied with  this  species.  No  specimens  perfect  enough  for  description 
have  been  observed,  so  that  the  above  description  has  been  copied  from 
the  New  York  Paleontology. 


coxocARDiuM  sp.  undct. 

Plate  XXXI.,  Figs.  19-20. 

Representatives  of  the  genus  Conocardium  are  rare  in  the  Helder- 
bergian  faunas.  A  single  specimen  from  the  Coeymans  limestone 
near  Peter's  Valley  is  too  fragmentary  for  identification  or  description, 
but  when  complete  it  must  have  been  a  shell  15  mm.  in  height  by  18 
mm.  in  length.  It  is  marked  by  flat  ribs  about  equal  in  width  to  the 
lat-bottomed  grooves  which  separate  them. 

GASTROPODA. 

BULIMORPHA?   HELDERBEKGIAE   n.   sp. 
Plate  XXXII.,  Figr.  8. 

Description, — Shell  small,  with  five  or  six  volutions,  apical  angle 
Llout  45°,  the  apex  obtuse.  Surface  of  the  volutions  depressed-con- 
vex, the  suture  shallow.  Aperture  subovate  in  outline,  outer  lip  entire, 
columella  lip  smooth.  Surface  nearly  smooth,  with  very  fine  lines 
>f  growth,  which  can  only  be  detected  with  the  aid  of  a  lens. 

The  dimensions  of  a  nearly-perfect  specimen  are :  length,  7.5  mm. ; 
liameter  of  last  volution,  4.5  mm. ;  height  of  aperture,  4.5  mm. 
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Remarks, — This  species  from  the  upper  beds  of  the  Coeymans  lime- 
stone near  Hainesville  resembles  the  little  shells  from  the  Carbon- 
iferous faunas,  to  which  the  name  BuUmorpha  has  been  applied  by 
Whitfield.*  So  far  as  the  specimens  are  preserved,  they  seem  not  to 
be  generically  distinct  from  Carboniferous  specimens,  and  may  be 
referred  provisionally  to  that  genus. 


LOXONEMA?  sp.  undet. 
Plate  XXXII.,  Figs.  9-10. 

Description. — Shell  with  a  highly-elevated  spire,  apical  angle  about 
21°,  volutions  eight  or  more  in  number,  regularly  convex,  gradually 
expanding,  the  suture  moderately  deep.  Aperture  not  well  preserved, 
but  apparently  subcircular  in  outline.  Surface  nearly  smooth,  but 
with  a  magnifying  glass  exceedingly-fine  lines  of  growth  may  be 
detected. 

With  the  apex  completed,  the  dimensions  of  a  full-grown  specimen 
are,  approximately:  length,  20  mm. ;  diameter  of  last  whorl,  6.5  mm. 

Remarks. — MofX3  or  less  fragmentary  specimens  of  this  little  shell 
are  rather  common  in  the  higher  beds  of  the  Coeymans  limestone 
near  Hainesville.  In  none  of  them  is  the  apex  of  the  spire  preserved, 
so  that  the  total  leiie'th  of  the  :=h*^ll  and  dip  total  numlier  of  volutions^ 
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upper  part  of  the  last  volution  rounded,  becoming  angular  and  pli- 
cate below;  aperture  somewhat  rounded;  peristome  sinuous.  Surface 
marked  by  fine,  undulating,  transverse  striae,  which  are  crossed  by 
much  finer,  obscure  or  obsolete,  longitudinal  striae/' — Hall. 

Remarks. — This  type  of  gasteropod  shell  is  not  common  in  the 
Coeymans  limestone  fauna,  most  of  the  specimens  observed  being 
from  the  upper  beds  near  Hainesville.  Those  which  are  well  enough 
preserved  for  identification  seem  to  agree  most  closely  with  Hairs 
figures  and  description  of  P.  gibbosum,  and  are  consequently  so 
named. 

TENTACULITES    ELOXGATUS   Hall. 

Plate  XXXII..  Fig.  4. 
See,  also,  pp.  319  and  363. 

Fragments  of  this  species  are  occasionally  present  in  the  Coeymans 
limestone  fauna.  They  are  usually  in  the  form  of  internal  casts,  but 
the  surface  of  the  shells  may  occasionally  be  observed.  The  casts  have 
the  appearance  of  being  a  series  of  truncated  cones  placed  end  to  end, 
each  one  being  slightly  smaller  than  the  preceeding  one,  and  forming 
a  series  of  annulations,  of  which  the  lower  slope  is  perpendicular  and 
the  upper  one  very  gradual.  Externally  the  annulations  are  rounded, 
the  entire  outer  surface  of  the  shell  being  marked  by  fine,  annular 
striae. 


ARTHROPODA. 

TRILOBITA. 

DALMANITES    PLEUROPTYX    (GrCCn). 

Plate  XXXII.,  Fig.  1. 

1859.     Dalmania  pleiiroptyx  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  356,  pi. 
74,  figs.  1-12,  pi.  75,  fig.  1. 

Description. — "Pygidium  triangular,  transversely  convex;  the  pos- 
terior extremity  acute,  attenuate;  the  axis  a  little  depressed  toward 
the  lower  extremity,  which  rises  in  strong  relief  above  the  border 
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below.  The  axis  is  gradually  attenuate,  the  width  at  the  posterior 
extremity  being  about  one-third  as  great  as  at  the  anterior  extremity, 
which  is  about  five-eighths  as  wide  as  the  greatest  width  of  the  lateral 
lobe  at  its  upper  margin ;  its  outline  is  curved  and  sometimes  scarcely 
carinate,  the  latter  feature  more  often  seen  in  the  casts.  The  number 
of  articulations  in  the  axis  is  seventeen;  and  on  each  of  the  lateral 
lobes  are  eleven  to  thirteen  ribs,  which  are  little  wider  than  the  fur- 
rows which  separate  them,  the  whole  bending  downwards  toward  the 
outer  extremities  and  uniting  in  a  thickened  border.  Each  rib  of 
the  lateral  lobe  is  marked  by  a  longitudinal  groove,  parallel  with  the 
margin  and  a  little  nearer  to  the  upper  than  the  lower  margin." — 
Hall 

The  dimensions  of  a  full-grown  pygidium  are,  approximately: 
length,  53  mm. ;   breadth,  68  mm. 

Remarks. — Only  the  pygidium  of  this  species  has  been  detected  in 
the  New  Jersey  collections,  and  the  specimens  observed  are,  in  almost 
every  case,  mere  fragments.  There  is  no  doubt,  however,  of  the 
identity  of  these  imperfect  specimens  with  this  rather  common  species 
of  the  New  York  Helderbergian  fauna. 


PROETUS   PHOTUBERANS   Hall. 
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Descriptions  of  Species  in  the  New  Scotland-Becraft  Fauna. 
OOELENTEBATA. 

SPONGIAE. 

HiNDiA  FIBROSA  (Roemer). 

Plate  XXXIII.,  Figs.  1-2. 

1883.     Hindia  fibrosa  Hinde,  Cat.  Foss.  Sponges  Brit  Mus.,  p.  57, 

pi.  13,  figs.  1-1  6. 
1895.    Hindia  fibrosa  Giri;y,  14th  Ann.  Rep.  N.  Y.  State  Geol.  for 

1894,  p.  263. 

Description, — ^^^Sponges  globular  in  form,  with  an  even,  rounded 
surface  and  without  peduncle  or  any  point  of  attachment.  The 
specimens  vary  between  13  mm.  and  38  mm.  in  diameter.  As  seen 
in  section  through  the  centre,  the  growth  of  the  sponge  commences 
with  a  small,  foreign  body  or  even  loose  tissue  in  the  centre,  from 
which  extend  minute,  straight  canals,  about  0.3  mm.  wide,  in  close 
proximity  to  each  other,  to  the  outer  surface.  The  canals  are  circular 
or  polygonal  in  section ;  their  walls  are  formed  by  the  spicular  skele- 
ton. The  individual  element  of  the  skeleton  appears  to  have  a  thick- 
ened, spherical  centre,  from  which  four  to  six  short  arms  radiate  in 
different  directions,  and  by  their  attachment  to  the  ends  of  adjoining 
spicular  arms  form  a  continuous,  open,  very  regular  mesh.  The 
spicular  arms  or  rays  appear  to  be  either  smooth  or  tuberculated.  No 
special  surface-spicules  have  been  preserved.^^ — Hinde, 

Remarks, — This  sponge  has  been  observed  in  New  Jersey  only  in 
the  lower,  cherty  limestone  member  of  the  New  Scotland  beds.  In 
most  cases  the  spicular  mesh  surrounding  the  radiating  canals  has 
been  dissolved,  leaving  only  the  empty  mould.  Such  specimens  are 
always  siliceous,  and  may  be  easily  recognized  by  their  globular  form 
and  their  radiate,  spicular  structure,  which  may  be  seen  when  the 
sj^imens  are  broken.  Occasionally,  however,  specimens  are  preserved 
in  the  peculiar  condition  described  by  Girty,  in  which  the  radiating 
canals  appear  to  be  entirely  surrounded  by  double  walls,  between  which 
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is  preserved  an  imperfect  cast  of  the  spicular  framework.  Snch  speci- 
mens show  a  strong  resemblance  to  a  small,  globular,  Favosite  coral. 
According  to  Girty,  the  size  of  the  species  has  a  considerably-greater 
variation  than  that  indicated  by  Hinde,  the  specimens  he  studied 
ranging  from  6  mm.  to  64  mm.  in  diameter.  The  New  Jersey  speci- 
mens are  usually  from  15  mm.  to  20  mm.  in  diameter. 


ANTHOZOA. 

STREPTELASMA   STRICTUM   Hall. 

Plate  XXXIII.,  Figs.  3-4. 

1887.     Streptelasma  strictum  Hall,  Pal.  N.  Y.,  vol.  VL,  p.  1,  pi.  1, 
figs.  1-10. 

Description, — "Corallum  simple,  conical,  very  gradually  and  regu- 
larly enlarging;  straight  or  Yory  slightly  curved,  except  at  the  apex, 
which  is  sometimes  more  abruptly  bent.  Exterior  marked  with  strong 
undulations  of  growth  and  numerous,  fine,  concentric  striae;  external 
rays  very  prominent,  from  forty-five  to  fifty  at  a  point  where  the 
diameter  of  the  corallum  is  15  mm.,  the  increase  in  numbers  taking 
place  usually^  at  three  distinct  points,  but  sometime*  at  only  two. 
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ECHINODERMATA. 

CRINOIDEA. 

ICTIIYOCRINUS   MAGNARADIALIS   n.  sp. 
Plate  XXXIII.,  Fig.  5. 

Description, — Caylx  cup-shaped,  truncated  at  the  base,  the  sides 
flaring  at  an  angle  of  about  58**.  TJnderbasal  plates  not  exposed. 
Basal  plates  large,  sharply  pointed  above,  the  distal  angles  reaching 
nearly  one-half  the  distance  from  the  base  to  the  tops  of  the  radials. 
Badial  plates  large,  pentagonal,  about  as  broad  as  high,  pointed  below. 
A  single  costal,  very  much  wider  than  high,  follows  the  radial  in  each 
ray  and  supports  two  series  of  distichals  above.  Brachial  plates  not 
known  above  the  second  distichals.  -  Anal  and  radianal  plates  absent. 

The  dimensions  of  the  type  specimen  are :  height  of  calyx  to  top  of 
radials,  6  mm.;  diameter  of  calyx  at  top  of  radials,  11  mm.;  height 
of  costals  at  their  lateral  extremities,  1  mm. ;  width  of  costals,  6  mm. 

Remarks. — This  species  may  be  easily  distinguished  from  all  other 
heretofore-described  species  of  the  genus  Icthyocrinus  by  its  large 
basal  and  radial  plates  and  the  very  short  costals,  it  having  more  the 
aspect  of  members  of  the  genus  Lecanocrinus,  but  lacking  the  anal 
and  radianal  plates  of  that  genus.  This  is  the  first  recognition  of  a 
Helderbergian  or  Devonian  species  of  the  genus,  it  having  previously 
been  recognized  only  in  the  Niagaran  faunas  and  in  the  much  younger 
lower  Mississippian  faunas. 

MOLLUSCOIDEA. 

BRYOZOA. 

In  some  localities  the  lower,  cherty  beds  of  the  New  Scotland  for- 
mation contain  an  abundance  of  bryozoans,  belonging  to  several  genera 
and  species,  but  their  condition  of  preservation  is  not  satisfactory  for 
proper  study. 
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BEACHIOPODA. 

GLOSSINA   SPATIOSA    (Hall).? 

Plate  XXXIII.,  Fig.  6. 

1859.    Lingula  spatiosa  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  158,  pi.  9,  figs. 
10-10  a. 

In  the  lower  eherty  limestone  member  of  the  New  Scotland  beds 
near  Hainesville  a  single  specimen  of  a  rather  large,  linguloid  shell 
has  been  observed,  which  may  belong  to  this  species.  It  is  broadly  tri- 
angular in  form,  resembling  0,  spatiosa  more  closely  than  any  other 
described  Helderbergian  species,  but  beyond  this  it  has  no  characters 
preserved  which  can  be  used  for  identification. 


PHOLIDOPS   OVATA   Hall. 

See,  also,  p.  226,  pi.  XX. 

Occasional  specimens  of  ,a  small  species  of  Pholidops  may  be  de- 
tected in  the  strata  of  the  New  Scotland  formation,  especially  upon 
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marked  by  fine,  irregularly  bifurcating,  raised,  radiating  striae,  and 
by  strong,  more  or  less  irregular,  cbneentric  wrinkles,  which  curve  out- 
ward on  approaching  the  cardinal  margin. 

The  dimensions  of  a  large  specimen  are:  length,  37  mm.;  width, 
46  mm. 

Remarks, — This  species  occurs  occasionally  in  the  lower  cherty  lime- 
stone of  the  New  Scotland  beds,  is  of  more  common  occurrence  in  the 
shaley  members  of  the  formation,  but  is  most  conspicuous  in  the  Be- 
craf  t  limestone,  where  it  occurs  in  great  abundance.  The  species  may 
always  be  recognized  by  its  strong,  concentric  wrinkles,  resembling,  in 
this  character,  Leptwna  rhomhoiddlis,  with  which  species  it  may  some- 
times be  confused  when  imperfectly  preserved.  L.  rhomboidalis,  how- 
ever, is  always  strongly  geniculate  towards  the  frcmt,  the  concentric 
wrinkles  being  confined  to  the  posterior,  flattened  portion  of  the  shell, 
while  in  8,  becJcei  the  depressed-convex  form  of  the  shell  continues  to 
the  margin,  as  do  the  concentric  markings.  The  crenulated  hinge-line 
of  S,  heckei  would  also  always  distinguish  the  two  species,  but  this 
is  a  character  which  is  rarely  preserved. 


STROPHEODONTA   Sp.   Undct. 

There  are  in  the  New  Scotland  beds  and  the  Becraft  limestone, 
and  especially  in  the  latter  formation,  more  or  less  numerous  speci- 
mens of  Stropheodonta,  which  doubtless  represent  several  species. 
They  are  all  so  poorly  preserved,  however,  that  their  surface  characters 
have  been  practically  destroyed,  and  it  is  not  possible  to  identify  them. 
One'  or  two  forms  are  possibly  undescribed  species,  but  much  better 
material  must  be  had  before  their  characters  can  be  made  out  satis- 
factorily. 

STROPHONELLA   PUNCTDLIFERA    (CoU.). 

Plate  XXXIII.,  Fig.  9. 
See,  also,  p.  277. 

This  species  has  already  been  described  from  the  Coeymans  lime- 
stone. The  New  Scotland  and  Becraft  limestone  specimens  are  similar 
in  all  respects  to  those  of  the  preceding  fauna,  and  their  state  of 
preservation  is  much  the  same,  all  the  specimens  observed  being  frag- 
mentary. 
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8TR0PH0NELLA   LEVENWORTHANA    (Hall). 

Plate  XXXIV.,  Figs.  1-3. 

Stropheodonta  levenworthana  Hall,  Pal.  X.  Y.,  vol.  III.,  p. 
189,  pi.  21,  figs.  5-7,  pi.  23,  figs.  1-2. 


Description. — Shell  longitudinally  semi-elliptical,  length  greater 
than  the  breadth,  hinge-line  erenulated,  equaling  the  greatest  width 
of  the  shell.  Pedicle  valve  depressed-convex  on  the  umbo,  flattenisd 
toward  the  cardinal  margin,  abruptly  inflected  toward  the  lateral  and 
front  margins,  giving  to  the  entire  valve  a  deep  concavity ;  beak  in- 
conspicuous, cardinal  area  linear.  Brachial  valve  slightly  concave  in 
the  umbonal  r^on,  strongly  convex  or  geniculate  toward  the  front 
and  lateral  margins,  following  somewhat  closely  the  curvature  of  the 
opposite  valve.  Surface  of  both  valves  marked  by  fine,  irregularly- 
bifurcating,  raised,  radiating  striae,  which  are  crossed  on  the  flattened 
portion  of  the  valves  by  more  or  less  irregular,  concentric  wrinkles. 

The  dimensions  of  a  large  specimen  are:  length,  36  mm.;  width, 
43  ram.;  convexity  of  brachial  valve,  15  mm. 

Remarlcs, — This  is  one  of  the  rarer  species  of  the  New  Scotland 
fauna  in  New  Jersey,  and  has  been  observed  only  in  the  lower  cherty 
limestone  member  of  the  formation,  where  it  is  always  in  a  poor  con- 
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ORTHOTHETES   WOOLWORTHANUS    (Hall). 

Plate  XXXIV.,  Figs.  4-5. 
See,  also,  p.  278,  pi.  XXVII. 

This  species,  as  it  occurs  in  the  New  Scotland  beds,  differs  in  no 
^*^?pect  from  the  Coeymans  limestone  specimens. 


ORTHOSTROPHIA   STR0PH0MEX0IDE8    (Hall). 

Plate  XXXIV.,  Figs.  6-8. 

^59.     Orthis  strophomenoides  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  177,  pi. 
14,  figs.  2  a-l  pi.  23,  figs.  7  a-g. 

Description. — Shell  subquadrate  in  outline,  regularly  rounded  in 
xx)nt;  hinge-line  straight,  a  little  shorter  tlian  the  greatest  width  of 
lie  shell ;  cardinal  angles  obtusely  angular.  Pedicle  valve  depressed- 
:onvex  on  the  umbo,  flattened  or  slightly  concave  toward  the  lateral 
uargins,  with  a  narrow  mesial  elevation  extending  from  the  beak  to 
Tie  anterior  margin,  but  becoming  less  sharply-defined  anteriorly; 
>eak  small,  but  slightly  elevated  above  the  hinge-line;  cardinal  area 
nsLTTOW.  Brachial  valve  much  more  convex  than  the  pedicle,  most 
prominent  a  little  posterior  to  the  middle,  with  a  narrow  and  shallow 
mesial  depression  extending  forward  from  the  umbo,  becoming 
l:)roader  and  less  sharply-defined  anteriorly.  Surface  of  both  valves 
marked  by  fine,  radiating  plications,  which  increase  by  irregular  bifur- 
cation and  intercalation.  When  the  surface  is  not  exfoliated,  rather 
s=?trong,  concentric,  lamellose  lines  of  growth  are  present. 

The  dimensions  of  a  nearly-perfect  six^cimen  are:  length,  27  mm.; 
^vidth,  31.5  mm.;   thickness,  15  mm. 

Remarks. — This  species  has  be(Mi  observed  only  in  the  shaley  mem- 
l)er  of  the  New  Scotland  formation,  and  even  there  it  is  usually  not 
a  common  species.  The  shell  itself  is  frequently  wholly  destroyed, 
leaving  the  specimens  in  the  form  of  casts  of  the  interior,  upon  which 
the  strong  muscular  impressions  are  a  conspicuous  character. 
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RHIPIDOMELLA   OBLATA    (Hall). 

Plate  XXXV.,  Figs.  9-13. 
See,  also,  p.  350. 

1859.     Orthis  oblata  Hall,  Pal  N.  Y.,  vol.  III.,  p.  162,  pi.  10,  figs. 
1-22. 


Description, — Shell  sublenticular  in  form,  transversely  subelliptical 
in  outline  when  adult,  the  hinge-line  a  little  less  than  one-half  the 
total  width.  Pedicle  valve  convex  at  the  beak  and  on  the  umbo, 
flattened  in  the  middle  and  slightly  concave  toward  the  lateral  and 
front  margins;  the  beak  pointed,  produced  but  slightly  beyond  that 
of  the  brachial  valve;  cardinal  area  small,  concave.  Brachial  valve 
convex,  deeper  than  the  pedicle  valve,  with  a  slight  mesial  flattening, 
extending  from  the  beak  to  the  front  margin;  the  beak  nearly  even 
with  that  of  the  opposite  valve.  Surface  marked  by  fine,  raised, 
rounded  striae,  which  increase  by  frequent  bifurcation,  and  are  curved 
toward  the  lateral  and  cardinal  margins.  The  strias  are  crossed  by 
finer  concentric  striae  and  by  stronger  lines  of  growth,  which  become 
more  numerous  and  crowded  towards  the  margin  of  the  older  shells. 

The  dimensions  of  a  nearly-perfect  specimen  of  average  adult  size 
are:  length,  28  mm.;  width,  31  mm.;  thickness,  12  mm. 
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Brachial  valve  convex  iA  the  middle,  depresfted  toward  the  margins, 
the  beak  produced  but  slightly  beyond  the  hinge-line.  Surface  of 
both  valves  marked  by  fine,  raised,  radiating,  irregularly-bifurcating 
striae,  which  are  curved  toward  the  cardinal  margin ;  also  by  more  or 
less  conspicuous,  concentric  lines  of  growth. 

The  dimensions  of  an  average  specimen  are :  length,  27  mm. ;  width, 
28  mm.  * 

Remarks, — This  species  is  associated  with  R.  ohlata  and  resembles 
it  in  some  respects,  but  is  much  less  frequent.  It  has  a  relatively 
longer  hinge-line,  with  a  much  larger  cardinal  {irea,  and  consequently 
a  more  prominent  beak  on  the  pedicle  valve.  The  length  of  the  shell 
is  also  usually  greater,  as  compared  with  its  width. 


DALMANELLA   PERELEGANS    (Hall). 

Plat<»  XXXV.,  Figs.  5-8. 
See,  also,  p.  327. 

1859.     Orihis  perelegans  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  171,  pi.  13, 
figs.  4-12. 

Description. — Shell  transversely  subelliptical  in  outline,  the  hinge- 
line  about  equal  to  one-half  the  greatest  width.  Pedicle  valve  strongly 
elevated  along  the  median  line  from  the  beak  towards  the  front,  sloping 
laterally ;  the  beak  small,  pointed,  incurved  over  the  narrow,  concave, 
cardinal  area,  extending  a  little  beyond  that  of  the  brachial  valve. 
Brachial  valve  nearly  or  quite  as  convex  as  the  pedicle  valve,  more 
or  less  flattened  or  depressed  along  the  median  line;  beak  small  and 
but  little  produced  bfeyond  the  hinge-line.  Surface  marked  by  fine, 
irregularly-bifurcating,  radiating,  raised  striae,  which  are  often  ir- 
regularly alternating,  several  smaller  ones  occupying  the  spaces  be- 
tween larger  ones.  These  radiating  markings  are  crossed  by  con- 
centric lines  of  growth,  of  greater  or  less  prominence. 

The  dimensions  of  a  full-grown  specimen  of  average  size  are: 
length,  24  mm. ;  width,  37  mm. ;  thickness,  about  12  mm. 

20 
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DALMANELLA  SUBCARINATA    (Hall). 

Plate  XXXIV.,  Figs.  10-13. 
See,  also,  p.  326. 

1859.     Orthis  suhcarinata  JieAly  Pal.  N.  Y.,  vol.  III.,  p.  169,  pi.  12, 
figs.  7-21. 


Description, — Shell  subplano-convex  in  form,  subcircular,  snbquad- 
rangular  or  transversely  subelliptieal  in  outline,  the  hinge-line  one- 
half  to  two-thirds  the  greatest  width.  Pedicle  valve  strongly  convex, 
subcarinate  along  the  median  line,  sloping  to  the  lateral  margins; 
beak  small,  incurved  over  the  narrow  area.  Brachial  valve  more  or 
less  flattened,  with  a  distinct  depression  along  the  median  line,  which 
becomes  wider  anteriorly,  producing  a  sinus  in  the  front  margin  of 
the  shell.  Surface  marked  by  fine,  raised,  equal  or  alternating  striff, 
which  increase  by  irregular  bifurcation  and  are  curved  towards  the 
cardinal  margin;  marked,  also,  by  finer,  concentric  striae  over  tiie 
entire  surface  and  by  strong  lines  of  growth  toward  the  margin  of 
adult  fiiiells. 

The  dimensions  of  an  adult  specimen  of  average  size  are :  length,  17 
mm. ;  width,  18  mm. ;  convexity  of  pedicle  valve,  6  nmi. 

Remarks, — This  shell  resembles  D.  perelegans,  and  it  is  probable 
that  the  two  species  run  together.  In  its  typical  form  it  differs  from 
the  last  in  being  more  nearly  plano-convex  and  usually  in  being  some- 
what smaller. 
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broadly  triangular.  Brachial  valve  depressed-convex^  flattened  toward 
the  cardinal  extremities^  the  beak  projecting  nearly  as  far  as  that  of 
the  pedicle  valve.  Surface  marked  by  more  or  less  unequal,  raised, 
radiating  striae,  which  increase  by  irregular  bifurcation ;  marked,  also, 
by  much  finer  concentric  striae  and  by  lines  of  growth  which  are  most 
conspicuous  near  the  front  margin  of  adult  shells. 

The  dimensions  of  a  rather  large  adult  shell  are :  length,  6  mm. ; 
width,  7.5  nun. ;  thickness,  3.33  mm. 


SCHIZOPHORIA   MULTISTRIATA    (Hall). 

Plate  XXXV.,  Figs.  1-4. 

1859.     OHhis  multi^riata  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  176,  pi.  15, 
figs.  2  a-t. 

Description. — Shell  subcircular  or  transversely  sul)elliptical  in  out- 
line, hinge-line  equaling  about  one-half  the  width  of  the  shell.  Pedicle 
valve  convex,  the  greatest  elevation  posterior  to  the  middle,  a  broad, 
shallow,  ill-defined  mesial  sinus  extending  from  the  umbo  to  the  front 
margin;  beak  projecting  a  little  beyond  that  of  the  opposite  valv^, 
slightly  incurved.  Brachial  valve  more  convex  than  the  pedicle,  gib- 
bous posteriorly.  Surface  of  both  valves  marked  by  fine,  crowded,  sub- 
equal,  raised,  radiating  striie,  which  increase  by  intercalation  and  by 
bifurcation,  and  are  crossed  by  a  few  inconspicuous  lines  of  growth. 

Hie  dimensions  of  an  average  specimen  are :  length,  20  mm. ;  width, 
'25  mm. 

Remarks. — This  species  has  been  obsenred  only  in  the  Becraf  t  lime- 
stone. It  differs  from  8.  hisinuata,  from  the  Coeymans  limestone,  in 
the  simple  sinus  of  the  pedicle  valve,  not  having  a  double  dejwession, 
ts  in  that  species.    In  other  diaracters  the  two  species  are  much  alike. 


308  PALEOZOIC  PALEONTOLOGY. 

SCENIDIUM   1X8IGNE    (Hall). 

Plate  XXXVI.,  Figs.  1-4. 

1859.     Orthis  insignU  Hall,  Pal.  N.  Y.,  vol.  IIL,  p.  173,  pi.  13,  figE. 
13-16. 

Description, — Shell  minute,  subpyramidal  in  form,  greatest  width 
along  the  hinge-line.  Pedicle  valve  with  an  extremely-elevated, 
pointed,  straight  or  dlightly-incnrved  beak,  cardinal  area  large,  flat 
or  slightly  concave,  delthyrium  broadly  triangular,  mesial  line  slightly 
elevated  in  a  low,  narrow,  rounded  fold,  from  which  the  sides  dope 
away  to  the  cardinal  and  lateral  margins.  Brachial  valve  semi-dr- 
cnlar,  nearly  flat»  with  a  well-marked  sinus  along  the  mesial  line. 
Surface  of  each  valve  marked  by  from  five  to  seven  flat,  rounded 
plications  on  each  side  of  the  fold  and  sinus. 

The  dimensions  of  a  full-grown  specimen  are,  approximately: 
length,  2  mm. ;  width,  4  mm. ;  height  of  area  on  pedicle  valve,  2  mm. 

RemarJcs. — ^This  minute  species  is  occasionally  detected  upon  the 
weathered  surfaces  of  the  chert}'  limestone  at  the  base  of  the  New 
Scotland  beds. 

UNCINULUS  VELLICATUS    (Hall). 
Platip  XXXVI.,  Figs.  &-7. 
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from  five  to  eight  plications  are  included  in  mesial  sinus  and  a  cor- 
responding number  on  the  fold  of  the  brachial  valve. 

The  dimensions  of  an  average  specimen  are,  approximately:  length, 
17  mm. ;  width,  19.5  mm. 

Bemarhs. — This  species  may  be  distinguished  from  most  of  the 
other  Bhynchonelloid  shells  in  the  Helderbergian  faunas  of  New  Jer- 
sey by  its  much  finer  plications.  The  only  other  species  with  as  fine 
plications  is  U.  tmLtabilis,  from  the  Coeyman's  limestone,  but  the  sub- 
globoee  form  of  that  species  will  easily  distinguish  it  from  U.  velli- 
coins.  The  species  is  usually  poorly  preserved  in  New  Jersey,  and 
occurs,  for  the  most  part,  in  the  upper  portion  of  the  New  Scotland 
beds  or  the  Becraft  limestone. 


UNCINULUS   PYRAMIDATUS    (Hall). 

Plate  XXXVL,  Figs.  8-11. 
See,  also,  p.  285,  pi.  XXIX. 

This  shell  attains  a  much  larger  size  in  the  fauna  of  the  New  Scot- 
land beds  than  in  the  Coeyman's  limestone,  and  is  also  a  much  com- 
moner species. 

RHYNCHOTREMA   FORMOSA    (Hall).? 

Plate  XXXVI.,  Figa.  12-15. 
See,  also,  p.  328. 

1859.     Rhynchonella  formosa  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  236,  pi. 
35,  figs.  6  (z-y. 

Description, — Shell  subrhomboidal  in  outline,  wider  than  long. 
Pedicle  valve  convex  on  the  umbo,  from  which  point  the  surface  curves 
abruptly  to  the  cardinal  and  gently  to  the  lateral  margins,  depressed 
toward  the  front  in  a  deep  and  sharply-defined  mesial  sinus,  which  is 
produced  in  front.  Brachial  valve  more  convex  than  the  pedicle, 
greatest  elevation  at  the  anterior  margin,  with  a  prominent  median 
fold  beginning  at  the  middle  of  the  valve  and  continuing  to  the  front. 
Surface  of  each  valve  marked  by  from  sixteen  to  eighteen  simple, 
angular,  radiating  plications,  of  which  three  occupy  the  mesial  sinus 
of  the  pedicle  valve  and  four  the  fold  of  the  brachial  valve. 
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The  dimensions  of  a  nearly-perfect  specimen  are :  length,  9  mm. ; 
width,  11.5  mm.;  thickness,  7.5  mm. 

Remarks, — Several  specimens  of  this  little  shell  have  been  observed 
in  the  upper  portion  of  the  New  Scotland  beds  and  in  the  Becraf  t  lime- 
stone. They  resemble  the  illustrations  of  R,  formosa  in  the  New  York 
Paleontology,  but  are  much  smaller  than  the  mature  forms  of  that 
species,  although  they  are  evidently  adult  shells. 


EATONIA   MEDIALIS    (VaU-). 

Plate  XXXVI.,  Figs.  16-23. 

1859.     Eatonia  medialis  Hall,  Pal.  X.  Y.,  vol.  III.,  p.  241,  pi.  37, 
figs.  1  a-y. 

Description. — Shell  transversely  subelliptical,  subcircular  or  sub- 
quadrate  in  outline.  Pedicle  valve  depressed-convex  on  the  umbo,  flat^ 
tened  or  concave  toward  the  lateral  margins,  depressed  in  front  in  a 
deep  mesial  sinus,  which  is  more  or  less  produced  into  a  lingual  ext«i- 
sion  at  nearly  a  right  angle  to  the  plane  of  the  valve;  the  beak  not 
prominent,  incurved  over  that  of  the  opposite  valve.  Internally  the 
muscular  impression  of  the  pedicle  valve  is  rather  large,  ovate,  dis- 
tinctly defined  by  a  prominent  border  and  marked  by  longitudinal, 
slightly-radiating  plications;  near  its  centre  is  the  small,  cordiform, 
longitudinally  striated  impression  of  the  adductor  muscle.  Brachial 
valve  strongly  convex,  with  a  more  or  less  elevated  mesial  fold  toward 
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EATONIA  8INGULARIS   (Van.); 

Plate  XXXVI.,  Fig».  24^-27. 

1859.     Eatonia  singularis  ^oXly  Pal.  N.  Y.,  vol.  III.,  p.  243,  pi.  38, 
figs.  14-20. 

Description, — Shell  broader  than  long,  varying  from  broadly  sub- 
ovate  to  subrhomboidal  in  outline,  the  postero-lateral  margins  meet- 
ing at  the  beak  in  an  angle  greater  than  90°.  Pedicle  valve  depressed- 
convex  on  the  umbo,  flattened  or  concave  toward  the  lateral  margins, 
depressed  toward  the  front  in  a  deep  mesial  sinus,  which  is  produced 
in  front  in  a  lingual  extension  at  nearly  right  angles  to  the  plane  of  the 
valve;  beak  email,  closely  incurved  over  that  of  the  opposite  valve. 
Brachial  valve  strongly  convex,  with  a  conspicuous  mesial  fold  toward 
the  front ;  greatest  elevation  at  the  middle  of  the  anterior  margin.  Sur- 
face marked  by  fine,  radiating  strife,  which,  on  wall-preserved  speci- 
mens, are  crossed  by  much  finer,  concentric  striae.  Usually  a  rather 
broad,  flat,  rounded  ridge  occupies  the  median  line  of  the  pedicle 
valve.  Toward  the  front  margin  of  full-grown  shells  there  are  several 
strong,  closely-crowded,  concentric  lines  of  growth. 

The  dimensions  of  a  nearly-perfect,  full-grown  individual  are: 
length,  16  mm.;  breadth,  17.5  mm.;  thickness,  12.5  mm. 

CENTROXELLA?   SUBRIIOMBOIDEA    n.    sp. 
Plate  XXXVIL.  Figs.  7-10. 

Description, — Shell  subrhomboidal  in  outline,  longer  than  ^ide. 
Pedicle  valve  prominent  along  the  me<lian  lino,  sloping  away  to  the 
cardinal  and  lateral  margins;  the  cardinal  margins  infolded  and 
forming  a  sort  of  false  cardinal  area;  beak  sharply  pointed  and 
slightly  incurved.  Brachial  valve  depressed-convex,  most  prominent 
near  the  middle.  Surface  of  both  valves  marked  by  fine,  concentric 
lines  of  growth,  which  are  slightly  fasiculatc  at  intervals.  Shell 
substance  apparently  punctate. 

The  dimensions  of  the  nearly-perfect  type  specimen  are:  length,  11 
mm.;  width,  9.5  mm.;  thickness,  6  mm. 
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Remarks, — The  internal  characters  of  this  species  have  not  been 
observed,  but  it  is  apparently  a  member  of  the  family  CentronelUdcp, 
although  .it  may  not  belong  to  the  genus  Centronella.  In  some  re- 
spects it  resembles  members  of  the  genus  OriskaniOy  especially  in  the 
general  outline  of  the  shell,  the  infolded  cardinal  margin  of  tho 
pedicle  valve  and  the  pointed  beak,  and  this  species  may  be  an  early 
representative  of  that  genus. 


ATRYPINA   IMBRICATA    (Hall). 

Plate  XXXVII.,  Figs.  17-22. 

1859.     Leptoccdia  imhricata  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  246,  pi.  38, 
figs.  8-13. 

Description. — Shell  small,  varying  from  subcircular  to  subrhom- 
boidal  and  to  longitudinally  subsemi-elliptical  in  outline;  hinge-line 
shorter  than  the  greatest  width,  cardinal  angles  rounded.  Pedicle 
valve  convex,  most  prominent  at  about  the  middle,  sloping  to  the 
lateral  and  cardinal  margins;  beak  small,  pointed,  slightly  incurved, 
perforated  at  its  apex  by  the  foramen.  Brachial  valve  depressed-convex 
or  nearly  flat,  its  beak  scarcely  produced  beyond  the  hinge-line.  Sur- 
face of  each  valve  marked  by  from  six  to  twelve  strong,  rounded,  radi- 
ating plications,  of  which  some  of  the  central  ones  sometimes  divide  in 
j^pecimensi.  On  thi^  p<Hlicle  valve  the  two  central  plications 
than  the  otherst  the  depression  between. 
bmchial  valve  there 
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SPIRIPER  MACBOPLBUBUS    (Con.). 

Plate  XXXVII.,  Figs.  1-3. 

1859.     Spirifer  macropleurus  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  202,  pi. 
27,  figs.  1  or-p,  pi.  28,  figs.  8  o-d. 

Description, — Shell  large,  varying  from  semi-circular  to  trans- 
versely subelliptical  in  outline;  hinge-line  varying  from  a  little  less 
than  the  greatest  width  to  somewhat  extended  beyond  the  shell  in 
front;  cardinal  extremities  usually  angular,  varying  from  somewhat 
obtusely  so,  to  acutely  angular  in  specimens  with  an  extended  hinge- 
line.  Pedicle  valve  strongly  convex,  the  beak  extended  beyond  that 
of  the  opposite  valve,  abruptly  incurved  over  the  rather  large,  concave 
area;  the  mesial  sinus  non-plicate,  broad  and  deep;  three  broadly- 
rounded  plications  on  each  lateral  slope.  Brachial  valve  equally  or 
a  little  less  convex  than  the  pedicle  valve,  with  broad,  prominent, 
rounded,  non-plicate  mesial  fold ;  two  broadly-rounded  plications  and 
sometimes  a  third  smaller  one  on  each  side  of  the  fold.  The  entire 
surface  is  marked  by  fine,  crowded,  radiating  striae,  and  by  finer  con- 
centric striae,  which  have  usually  been  destroyed.  The  shells  are  also 
usually  marked  by  several  more  or  less  prominent,  concentric  lines  of 
growth. 

The  dimensions  of  a  ratlier  small  pedicle  valve  are :  length.  27  mm. ; 
width,  36  mm.;    convexity,  10  mm. 

Remarks. — This  is  the  largest  species  of  Spirifer  in  the  Helder- 
bergian  faunas,  and  has  rarely  been  observed  in  New  Jersey  save  in 
the  shaley  member  of  the  New  Scotland  beds,  where  it  usually  occurs 
in  the  form  of  internal  casts. 

SPIRIFER   PERLAMELLOSUS   Hall. 

Plate  XXXVII.,  Figs.  4-6.    Plate  XXXVIII.,  Fig.  7. 

1859.     Spirifer  perlamellosns  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  201,  pi. 
26,  figs.  1  Qr-t,  2  a-g. 

Description. — Shell  subtrigonal  to  subsemi-circular  in  outline, 
greatest  breadth  usually  along  the  hinge-line;  cardinal  extremities 
varying  from  rounded  to  mucronate.    Pedicle  valve  strongly  convex. 
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umbo  prominent,  teak  incurved  over  the  rather  wide  and  sharply- 
defined,  concave,  cardinal  area,  much  extended  beyond  that  of  the 
opposite  valve;  mesial  sinus  deep,  rounded  in  the  bottom,  reaching 
to  the  beak,  extended  in  front.  Brachial  valve  nearly  or  quite  as 
convex  as  the  pedicle  valve,  most  prominent  on  the  rounded  mesial 
fold  near  the  anterior  margin.  Surface  of  both  valves  marked  by  six 
to  eight  abruptly  and  strongly-elevated,  subangular  plications  on  each 
side  of  the  fold  and  sinus ;  covered,  also,  by  strong,  imbricating,  con- 
centric lamellae,  which  are  abruptly  arthed  in  passing  over  the  plica- 
tions, giving  to  the  entire  surface  an  extremely  rough  appearance. 

The  dimensions  of  an  average-sized  specimen  are:  length,  22  mm. : 
width,  34  mm. ;  thickness,  15  mm. 

Remarks, — This  species  is  common  in  the  lower  portion  of  the  Xi'W 
Scotlond  beds.  The  New  Jersey  specimens  differ  in  no  particular  from 
those  which  occur  so  abundantly  in  the  same  formation  in  New  York 
State. 


SPIRIFER   CYCLOPTERUS   Hall. 
Plate  XXXVIII.,  Figs.  1-6. 


1859.     Spirifer  cyclopterus  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  199,  pi.  25, 

figs.    1  tt'-Z. 
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The  dimensions  of  a  specimen  from  the  shaley  member  of  the  New 
Scotland  beds  are:  length,  12  mm.;  widths  19  mm. 

Remarks. — This  species  is  present  in  the  Coeymans  limestone 
fauna,  but  becomes  much  more  abundant  in  the  New  Scotland  fauna, 
attaining  its  greatest  numerical  prominence  in  the  Becraft  lime- 
stone. No  specimens  have  l^een  observed  in  New  Jersey  attaining  the 
size  of  the  larger  examples  illustrated  in  the  New  York  Paleontology, 
but  they  possess  all  the  characteristics  of  the  species.  In  the  hard, 
cherty  limestones  the  delicate  surface  markings,  both  the  concentric 
lamellse  and  their  fine,  marginal  fimbriations  have  been  destroyed, 
but  upon  some  of  the  shale  specimens  these  markings  have  been  very 
perfectly  preserved. 

TREMATOSPIRA  MULTISTRIATA   Hall. 

Plate  XXXVIII.,  Figs.  8-10. 

1869.     Trematospira  multistriata  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  209, 
pi.  24,  figs.  3  Or-t,  pi.  28  A,  figs.  5  Or-f. 

Description. — Shell  transversely  subelliptical  in  outline,  hinge-line, 
about  two-thirds  the  greatest  width,  cardinal  angles  rounded.  Pedicle 
valve  rather  strongly  convex,  beak  incurved  over  that  of  the  opposite 
valve,  cardinal  area  narrow;  mesial  sinus  broad,  rounded  in  the  bot- 
twn,  ill-defined,  sometimes,  but  not  always,  becoming  obsolete  before 
leaching  the  beak.  Brachial  valve  usually  a  little  more  convex  than 
the  pedicle,  the  mesial  portion  elevated  in  front  in  an  ill-defined, 
rounded  fold.  Sur;face  of  both  valves  marked  by  strong,  subangular, 
raised,  radiating  striae,  which  bifurcate  one  or  more  times  in  passing 
from  the  beak  to  the  front  of  the  shell.  These  radiating  markings 
are  crossed  by  concentric  lines  of  growth. 

The  dimensions  of  an  average-sized  specimen  are:  length,  15  mm.; 
width,  24  nyn. 

Remarks. — This  species  has  l>ecn  ol>serYed  only  in  the  shaley  mem- 
ber of  the  New  Scotland  beds,  where  it  often  occurs  in  considerable 
abundance,  but  is  usually  very  poorly  preserved. 
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NUCLEOSPIRA  VBNTRIGOSA  Hall. 

Plate  XXXVII.,  Pig.  16. 
See,  alM),  p.  290,  pi.  XXX. 

In  the  shaley  New  Scotland  beds  a  few  gpeeimens  of  this  speciee, 
all  of  them  internal  easts,  have  been  found. 


ANOPLOTHECA   CONCAVA    (Hall). 

Plate  XXXVII.,  Figs.  11-15. 
See,  aUo,  p.  371. 

1859.     Leptocoeiia  concava  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  245,  pi.  38, 
figs.  1-7. 


Description, — Shell  small,  subcircular  or  subelliptieal  in  outliae, 
varying  from  wider  than  long  to  longer  than  wide;  cardinal  angte 
rounded.  Pedicle  valve  convex,  subcarinate  along  the  median  line, 
sloping  to  the  lateral  and  cardinal  margins ;  beak  small,  slightly  in- 
curved. Brachial  valve  flattened  towards  the  lateral  margins^  with  a 
broad,  undefined,  concave,  mesial  sinus,  which  is  deeper  in  the  middle 
of  the  valve  than  at  the  front  margin.  Surface  of  each  valve  marked 
by  from  fourteen  to  seventeen  rather  small,  rounded  plications,  of 
which  some  of  the  central  ones  sometimes  bifurcate ;  the  median  pli- 
Uii>Ti  f4  thr  iH^<]i(']i>  v;iho  is  somowliat  sTn^illiT  thnn  tho5^?*  on  c-irher 
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MERISTELLA   LAEVIS    (Van.). 

Plate  XXXVIII.,  Fig^  11-18. 

1859.     Merista  IcBvis  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  247,  pi.  39, 
figs.  1-4. 

De8cript\qn. — Shell  subovate  in  outline,  a  little  longer  than  wide. 
Pedicle  valve  strongly  convex,  greatest  prominence  at  about  the  middle, 
with  a  shallow  mesial  sinus  toward  the  front ;  the  beak  prominent,  in- 
curved. Brachial  valve  less  convex  than  the  pedicle,  strongly  convex 
on  the  imibo,  with  an  ill-defined  mesial  fold  towards  the  front.  Sur- 
face of  both  valves  smooth  or  marked  only  by  obscure,  concentric  lines 
and  by  a  few  stronger,  concentric  lines  of  growth. 

The  dimensions  of  a  large  specimen  are:  length,  28  mm.;  width, 
27  mm. ;  thickness,  18  mm. 

Retnarks. — ^This  species  attains  its  largest  size  in  the  Becraf  t  lime- 
stone; its  average  size  becoming  less  and  less  in  the  lower  and  lower 
beds,  down  to  the  Coeymans  limestone.  In  the  shaley  member  of  the 
New  Scotland  beds  the  epecies  is  common,  but  the  shells  are  almost 
universally  crushed  and  distorted,  so  that  they  are  usually  propor- 
tionally broader,  and  resemble  M.  arcuata. 


MOLLUSOA. 

PELECYPODA. 

OYPRICARDINIA   SUBLAMELLOSA   Hall. 

1869.     Cypricardinm  sublamellosa  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  267, 
pi.  50,  fig.  1. 

A  fragment  of  an  elongate,  pelecypod  shell,  marked  by  concentric 
'Wrinkles,  may  represent  this  species.  It  occurs  in  the  lower  cherty 
limestone  member  of  the  New  Scotland  beds  near  Hainesville. 
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ACTixoPTERiA  sp.  undet. 

Fragments  of  winged  pelecypod  shells  are  frequently  met  with  in 
botli  members  of  the  New  Scotland  beds  and  in  the  Becraf  t  limestone, 
but  none  of  the  specimens  observed  are  sufficiently  well  preserved  for 
specific  identification,  although  all  are  doubtless  members  of  the  genua 
Actinopteria. 

MYTILARCA  ?  sp.  undet. 

Plate  XXXIX^  Fig:.  4. 

An  imperfect  specimen  of  a  pelecx'pod  shell  resembling  members  of 
the  Silurian  genus  ^Mytilarca  occurs  in  the  lower  cherty  limestone 
member  of  the  New  Scotland  beds  near  Hainesville.  It  is  altogether 
too  imperfect  for  identification  or  description,  but  may  be  referred 
provisionally  to  this  genus. 


GASTROPODA. 

8TR0PH0STYLUS  GEBHARDl    (Con.). 

Plate  XXXIX.,  Figs.  1-3. 

1859.     Plaiyceras  gebhardi  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  312,  pi.  56- 
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LOXONEMA  ATTENUATA   Hall. 

Plate  XXXIX..  Figs.  5-6. 

Loxonema  attenuata  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  290,  pi. 
54,  fig.  8,  pi.  67,  fig.  3. 

xription. — "Shell  fusiform,  somewhat  rapidly  attenuating  above 
si  volution,  which  is  ventricose;  aperture  undetennined.  Sur- 
inknown.'* — HcUl. 

narks. — Some  fragmentary  specimens  which  agree  in  every  re- 
with  this  description  and  the  accompanying  illustration  have 
)beerved  in  the  lower  cherty  limestone  member  of  the  New  Seot- 
jeds,  and  may  be  so  identified. 

PTEROPODA. 

TENTACULITES   EIX)NGATUS   Hall. 

See,  aleo,  pp.  295  and  363. 

is  species  of  Tentaculites  is  occasionally  present  in  the  fauna  of 
Tew  Scotland  beds,  although  it  is  rare  and  has  as  yet  been  ob- 
1  only  in  the  shaley  member  of  the  formation.  Here  it  occurs 
LS  more  or  less  crushed,  internal  ca^ts,  and  does  not  differ  essen- 
f rom  similar  specimens  in  other  formations. 

CEPHALOPODA. 

ORTHOCERAS   sp.  Undct. 

reral  indeterminable  fragments  of  Orthoceras  have  been  observed 
3  lower  chertv  limestone  member  of  the  New  Scotland  beds. 
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ABTHROPODA. 

TRILOBITA. 

LICHAS   PUSTUL0SU8   Hall. 

Plate  XL.,  FigB.  1-2. 

1859.    Lichas  pustuloms  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  366,  pL  1  "^ 
figs.  9-12,  pi.  78,  figs.  1-7. 


Dscription. — "Pygidium  somewhat  triangular,  excluding  the  ma^^' 
ginal  extensions  of  the  ribs.    The  axis  is  extremely  prominent^  occup.w  "' 

ing  about  one-third  the  entire  length,  rising  at  its  posterior  extremit ) 

into  a  rounded  boss,  from  the  centre  of  which  proceed  two  stron^^ 
spines,  with  a  smaller  one  on  each  side,  and  two  in  front  and  behin^J 
in  the  line  of  the  two  central  ones.    Median  lobe  below  the  axis  promi    ^ 
nent  and  rising  in  the  middle  into  a  strong  node,  bearing  a  doubl^^ 
spine,  and  thence  sloping  abruptly  backwards,  and  deeply  bifurcat^^ 
at  the  extremity.     Eibs  broad,  extending  in  broad,  mucronate  pro — 
cesses  beyond  the  sinuosities,  which  divide  them  for  about  one-thiri 
of  their  entire  length;   the  submedian  groove  extends  to  the  ei^ 
tremities,  which  are  always  gently  bent  upwards.     The  inner  fold 
of  the  marginal  limb  is  extremely  thickened  and  deeply  striated.^ — 
Hall 
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IIOMALOXOTUS   VANUXEMI   Hall. 

Plate  XXXIX.,  Figs.  7-8. 
See,  also,  p.  338,  pi.  XLIV. 

A  single  specimen  of  the  pygidium  of  this  trilobite  has  been  recog- 
nized in  the  Becraft  limestone.  It  is  of  about  average  size,  having  a 
length  of  38  mm.,  and  differs  in  no  respect  from  the  later  representa- 
tives of  the  species.  So  far  as  has  been  observed  in  New  Jersey,  this 
is  the  earliest  occurrence  of  the  species,  it  being  most  abundantly 
represented  in  the  limestone  at  the  base  of  the  Oriskany  series. 


PHACOPS   LOGAXI   Hall. 

Plate  XL..  Figs.  3-4. 

1859.     Phacops  logani  Hall,  Pal.  X.  Y.,  vol.  III.,  p.  353,  pi.  73,  figs. 
15-25. 

Description. — General  form  of  the  entire  trilobite  longtitudinally 
elliptical.  Head  subcrescentiform,  somewhat  pointed  in  front,  the 
genal  angles  rounded.  Glabella  large,  subpentagonal  in  outline, broader 
than  long,  prominent  and  protuberant  in  front,  bounded  laterally  by 
deep  and  narrow  dorsal  furrows,  which  converge  posteriorly;  upper 
surface  convex.  The  two  anterior  pairs  of  lateral  furrows  very  faint, 
extending  obliquely  forward  from  the  margins  of  the  glabella;  the 
third  pair  strongly  defined  and  continuing  across  the  posterior  portion 
of  the  glabella,  cutting  off  a  well-defined  posterior  segment,  at  each 
extremity  of  which  is  a  prominent,  subov^tc  tubercle.  Cheeks  com- 
paratively small,  not  extending  forward  beyond  about  the  mdidle  of 
the  glabella,  but  more  conspicuous  posteriorly,  where  they  are  bordered 
by  a  smooth,  convex  margin.  Eyes  rather  large,  their  summits  less 
elevated  than  the  glabella,  containing  seventeen  vertical  rows  of  lenses, 
full-grown  individuals  having  about  one  hundred  lenses  altogether  in 
each  eye.  Occipital  furrow  strongly  defined  on  the  axis,  produced 
upon  the  cheeks,  terminating  within  the  marginal  border.  Occipital 
segment  convex,  rather  broad  and  prominent.  Surface  of  the  glabella 
pustulose,  and  on  perfectly-preserved  specimens  the  occipital  segment 
bears  one  median  tubercle,  with  several  smaller  ones  on  each  side. 

21 
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Pygidium  semi-circular  in  outline,  with  a  prominent  axis,  bearing 
about  nine  annulations ;  the  plurse  each  have  about  five  or  six  segmaite 
grooved  along  their  median  line. 

The  dimensions  of  an  average  adult  head  are:  length,  13  mm.; 
width,  22  mm. 

Remarks. — Fragments  of  this  species  are  not  uncommon,  especially 
in  the  more  calcareous  beds  of  the  New  Scotland  formation  and  in  the 
Becraft  limestone. 

DALMANiTES  PLEUROPTYX  (Green). 

Plate  XXXIX.,  Figs.  9-10. 
See,  also,  p.  295,  pi.  XXXII. 

The  fragmentary  remains  of  this  species  are  somewhat  more  common 
in  the  New  Scotland  beds,  especially  in  the  lower  cherty  limestone 
member,  than  in  the  Coeymans  limestone.  Fragments  of  both  the 
head  and  the  pygidia  have  been  observed,  but  their  condition  of 
preservation  is  always  ver}'  poor. 


Description  of  Species  in  the  Lower  Oriskany  or  Dalmanites 

Dentatus  Fauna. 

MOLLUSCOIDEA. 

BRYOZOA. 
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growth^  and  sometimes  by  numerous  fine,  concentric  striae  and  ob- 
re,  longitudinal  striations.  Interior  smooth/' — HcUl  and  Simpson, 
Remarks. — ^This  species  has  been  observed  in  New  Jersey  only  in  the 
Imanites  dentatus  fauna,  where  fragmentary  specimens  are  not  un- 
nmon.  The  genus  Vermipora  was  originally  described  by  Hall* 
A  bryozoan,  V.  serpuloides  being  the  type  species,  but  in  Volume  VI. 
the  New  York  Paleontology  it  is  apparently  considered  as  a  coral, 
>Te  or  less  closely  allied  to  Aulopora,  Girty,t  however,  has  pointed 
t  that  the  manner  of  budding  in  Vermipora  is  fundamentally  dif- 
«nt  from  Aulopora,  and  he  places  the  genus  with  the  Bryozoa,  in 
se  proximity  to  Hederella. 


BRACHIOPODA. 

8CHIZ0CRANIA  8UPERINCBETA   Barrett. 

Plate  XLI.,  Fig.  4. 

8.     Trematis   (Schizocramu)   superincreia  Barrett,  Ann.  N.  Y. 
Acad.  Sci.,  vol.  I.,  p.  122. 

Descriptian, — Shell  subcircular  in  outline,  attached  by  the  pedicle 
ve  to  some  external  object.  Brachial  valve  depressed-convex, 
latest  convexity  posterior  to  the  middle;  beak  obtuse,  marginal, 
rface  covered  by  fine,  radiating  lines,  which,  in  the  specimen  ex- 
lined,  reach  only  about  half  way  to  the  beak,  those  near  the  pos- 
lor  margin  being  curved.  The  radiating  markings  are  crossed  by 
16,  concentric  lines  of  growth. 

The  dimensions  of  the  only  specimen  observed  are:  length,  17 
n.;  width,  17  mm.;  convexity,  2  mm. 

Remarks, — A  single  specimen  of  this  species,  from  the  "trilobite 
I"  at  Peter's  Valley,  has  been  observed,  it  being  attached  to  the 
chial  valve  of  a  species  of  Stropheodonta.  The  species  was  or- 
lally  described  from  the  same  bed  near  the  New  York  State  line. 
the  original  description  the  radiating  lines  are  said  to  continue 
he  beak,  which  is  not  the  case  in  the  specimen  studied,  although 
absence  of  markings  toward  the  beak  may  be  due  to  the  eroded 

Xw«nty-wxth  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.  p.  109. 
fourteenth  Am.  Rep.  N.  Y.  St.  Geol.  for  1894.  p.  307. 
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condition  of  the  shell.  Although  the  pedicle  valve  of  the  species 
has  never  been  observed,  there  is  little  doubt  of  its  being  cogeneric 
with  S.  filosa,  the  type  of  the  genus  Schizocrania,  which  it  resembles 
more  or  less  closely. 

ORBICULOIDEA   AMPLA    (Hall). 

Plate  XLI.,  Figs.  2-^. 

1859.    Discina  grandis  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  406,  pL  92,  figs, 
lo-d. 

Description. — Shell  broadly  suboval  in  outline.  Brachial  valve  de- 
pressed-subconical,  apex  subcentral,  slightly  inclined  posteriarly,  the 
surface  slightly  concave  from  the  apex  to  the  posterior  margin,  becom- 
ing slightly  convex  laterally  and  anteriorly.  Surface  marked  by 
Istrong,  sublamellose,  concentric  lines  of  growth,  about  0.5  nun.  apart 
Pedicle  valve  not  seen. 

The  dimensions  of  a  nearly-perfect  brachial  valve  are:  length,  29 
mm. ;  width,  27  mm. ;  convexity,  9  mm. 

Remarks, — This  species  may  be  easily  recognized  by  its  large  size 
and  its  conspicuous  concentric  markings.  It  was  originally  described 
from  the  Oriskany  sandstone  of  New  York. 

LiNGULA?  sp.  undet. 
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STROPHEODONTA  sp.  undet. 

Plate  XLI.,  Figs.  7-8. 

Associated  with  the  specimens  identified  as  S.  magnifica  there  arc 
>therB  representing  another  species,  which  are  apparently  members  of 
iie  genus  Stropheodonta,  although  the  crenulated  hinge  has  not  been 
>bseiTed.  They  are  all  imperfectly  preserved,  and  cannot  be  identified 
wiih  any  degree  of  certainty  with  any  of  the  described  species  of  the 
^enus.  The  shell  is  much  more  strongly  concavo-convex  than  8.  mag- 
nifica, the  xionvexity  of  one  pedicle  valve,  30  mm.  in  length,  amounting 
to  8  mm.  The  radiating  markings  are  also  different,  the  costae  being 
sharper  and  more  or  less  alternating  in  size.  The  specimens,  especially 
the  larger  ones,  are  usually  considerably  wider  than  long,  one  external 
impression  of  the  concave  brachial  valve  being  34  mm.  long  by  48  mm. 
vride.  It  is  possible  that  these  specimens  represent  an  undescribed 
^pecieSy  but  the  material  available  for  study  is  too  unsatisfactory  to 
srarrant  the  establishment  of  a  new  species. 


LEPTAENA   RHOMBOIDALIS    (Wilck.). 

Plate  XLI..  Fig.  10. 
See,  also,  pp.  228,  278.  302,  3tkJ. 

This  is  not  a  common  species  in  the  fauna,  but  the  specimens  ob- 
served do  not  essentially  differ  from  those  in  the  earlier  Helderl>ergian 
Faunas. 

ANOPLIA   NUCLEATA   Hall. 

Plate  XLI..  Fig.  9. 
See,  also,  p.  349,  pi.  XLVI. 

Specimens  of  this  sp<.»cies  from  the  '•trilobite  bed"  are  not  different 
from  those  in  the  overlying  beds,  except  in  usually  being  of  somewhat 
smaller  size. 
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CHONOSTROPHIA  JERVEXSI8    Schuchcrt. 


Plate  XLII.,  Figs.  1-2. 

1901.     Chonosirophia  jervensis  Schuchert,  Am.  GeoL,  vol.  XXVIL,  p. 
250,  figs.  c-d. 

Descriptwn. — Shell  subsemi-circular  or  subsemi-clliptical  in  outr 
line,  hinge-line  straight,  usually  equaling  the  greatest  width  of  the 
shell.  Cardinal  extremities  usually  nearly  rectangular,  the  lateral 
margins  subparallel  for  a  short  distance,  then  curving  into  the 
broadly-rounded  anterior  margin.  Pedicle  valve  slightly  concave, 
cardinal  margin  straight,  bearing  on  each  side  of  the  beak  three  or 
four  spines  directed  obliquely  outward,  of  which  the  outer  ones  arc 
the  larger,  the  others  becoming  regularly  reduced  in  size;  cardinal 
area  flat,  narrow.  Brachial  valve  depressed-convex,  flattened  toward 
the  cardinal  extremities.  Surface  of  both  valves  marked  by  fine,  sub- 
equal,  subangular,  often  somewhat  wavy,  radiating  costse,  which  in- 
crease by  intercalation,  about  four  occupying  the  space  of  1  mm.  at 
the  margin.  These  radiating  markings  are  crossed  by  much  finer 
concentric  markings. 

The  dimensions  of  an  average  specimen  are:  length,  9.5  nmL> 
width,  15  mm. 

Remarks. — This  species  is  exceedingly  abundant  in  the  Daimaniies 
dentattis  fauna,  some  layers  or  lenticular  masses  being  oonstitated 
Limelv  of  tliC't^r  Fhellf.    It  is  eii^ilv  t]i>tininii>]irih]o  frnui  \)] 
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median  line,  lateral  slopes  nearly  straight;  beak  rather  small,  in- 
curved over  the  narrow  cardinal  area.  Brachial  valve  depressed- 
convex  on  the  lunbo,  flattened  laterally,  depressed  medially  in  a 
shallow,  ill-defined  sinus,  which  broadens  rapidly  toward  the  front. 
Surface  of  both  valves  marked  by  numerous,  fine,  angular,  radiating 
eostse,  which  increase  by  bifurcation  and  which  become  more  and 
more  strongly  curved  as  they  approach  the  cardinal  margins.  The 
radiating  markings  are  crossed  by  much  finer  concentric  striae,  which 
have  usually  been  entirely  obliterated  on  the  New  Jersey  specimens. 

The  dimensions  of  a  pedicle  valve  are:  length,  15  mm.;  width, 
17  mm.;   convexity,  5  mm. 

Remarks. — ^This  species  is  closely  allied  to  R.  perelegans,  but  is  a 
smaller  shell,  with  the  brachial  valve  much  more  flattened  and  the 
pedicle  valve  more  sharply  carinate. 


DALMANELLA   PERELEGANS    (Hall). 

See,  also,  p.  305,  pi.  XXXV. 

A  few  specimens  in  the  "trilobite  bed"  seem  to  represent  this  species, 
which  is  more  abundant  in  some  of  the  older  beds.  They  are  asso- 
ciated with  D.  subcarinata,  which  is  much  the  commoner  form,  but 
differ  frcrni  members  of  that  species  in  their  larger  size  and  less 
sharply-carinate  pedicle  valve.  The  only  specimens  observed  are  frag- 
mentary, and  do  not  at  all  perfectly  represent  the  species. 

RHYNCHONELLA   BIALVEATA   Hall. 

Plate  XLII.,  Figs.  9-10. 

1859.     Rliynchonella?  hialveaia  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  233,  pi. 
34,  figs.  1-4. 

Description. — Shell  small,  elongate,  subtrigonal  or  subovate  in  out- 
line; postero-latcral  margins  converging  toward  the  beak  at  an  angle 
of  65**  to  65**.  Pedicle  valve  moderately  convex;  surface  rather 
abruptly  curved  to  the  postero-lateral  margins,  the  median  portion 
depressed  anteriorly  in  an  ill-defined,  shallow  sinus,  which  reaches 
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only  to  about  the  middle  of  the  valve;  beak  acute,  erect.  Brachial 
valve  about  equally  convex  with  the  pedicle,  flattened  in  the  centre, 
the  lateral  slopes  curving  rather  abruptly  to  the  postero-lateral  mar- 
gins; slightly  depressed  along  the  median  line  near  the  beak,  but 
elevated  toward  the  front  in  an»  ill-defined  mesial  fold  scarcely  higher 
than  the  general  surface.  Surface  of  each  valve  marked  by  twelve  or 
thirteen  angular,  radiating  plications.  On  the  pedicle  valve  the  median 
plication  bifurcates  near  the  beak,  and  near  the  centre  of  the  valve  an 
additional  plication  is  intercalated  between  these  two  divisions.  On  the 
brachial  valve  the  median  plication  bifurcates  near  the  centre  of  the 
valve.  The  remaining  plications  on  both  valves  are  simple  and  con- 
tinue to  the  l>eak. 

The  dimensions  of  an  average  specimen  are:  length,  6  mm. ;  widtii, 
5  mm.;  thickness,  3  mm. 

RenmrJcs. — The  sj^ecimens  which  have  been  identified  as  R.  bialveata 
agree  closely  with  Hall's  original  description  and  illustrations  of  the 
species  in  general  form,  size  and  proportions,  but  the  peculiar  bifur- 
cations of  the  central  plications  of  each  valve  of  the  New  Jersey  shell 
is  not  as  described  by  Hall.  The  number  of  New  Jersey  specimens 
available  for  study  is  small,  and  it  is  quite  proba'ble  that  witli  a  larger 
number  of  specimens  this  character  would  l)e  found  to  be  more  or  less 
variable. 


UHYN'CllOTREMA    FORMOSA    (Hall). 
Plate  XLIL,  Figs.  5-8. 
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in  front.  Each  valve  marked  by  twenty  to  twenty-four  simple,  an- 
gular, radiating  plications,  three  or  four  of  which  usually  occupy  the 
fold  and  sinus. 

The  dimensions  of  a  nearly-perfect  individual  are:  length,  16  mm.; 
width,  14  mm. ;  thickness,  9  mm. 


REXSSELAERIA   SUBOLOBOSUS   n.    sp. 
Plate  XLIL,  Figs.  11-18. 

Descriptian, — Shell  subglobular  in  form,  longer  than  wide.  Pedicle 
valve  strongly-convex,  its  greatest  elevation  near  the  middle,  some- 
times slightly  subcarinate  along  the  median  line  near  the  beak.  Beak 
sharply-pointed,  closely  incurved  over  that  of  the  opposite  valve. 
Brachial  valve  a  little  less  convex  than  the  pedicle,  its  greatest  ele- 
vation near  the  middle.  Surface  of  each  valve  marked  by  from  fifty 
to  sixty  simple,  rounded  plications,  which  lxK?ome  obsolete  before 
reaching  the  beak. 

l^e  dimensions  of  an  average  specimen  are :  length,  18  mm. ;  widtli, 
16  mm.;  thickness,  11. o  mm. 

Remark's. — This  species  is  one  of  the  very  abundant  ones  in  the 
"trilobite  bed."  It  resembles  R.  cequirddiaiu^,  but  never  attains  the 
size  of  that  species,  the  largest  specimen  observed  out  of  several  hun- 
dred examined,  being  21  mm.  in  length,  while  adult  individuals  of 
R,  cequiradiaius  are  30  to  35  mm.  in  length.  R.  subglobose  is  also 
proportionally  wider  than  R,  wquiradiatus.  The  species  also  re- 
sembles R.  mutahilis,  but  grows  larger  than  that  shell,  is  smoother, 
not  being  so  conspicuously  marked  by  concentric  wrinkles  of  growth, 
and  bears  a  greater  number  of  plications. 


SPIRIFER   MIRCHISONI    Castcl. 

Plate  XLII.,  Fiff.  26. 
See.  al»o.  p.  *^TA,  pi.  XLVIII. 

A  few  specimens  of  this  Oriskany  species  have  been  observed. 
They  do  not  differ  essentially  from  thost*  in  the  higher  beds  except 
in  not  reaching  the  maximum  size  of  the  later  shells. 
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SPIRIFER   NEARPA8SI   H.   Sp. 


Plate  XLII.,  Figs.  19-22. 


Description. — Shell  very  small,  wider  than  long;    the  hinge-line 
shorter  than  the  greatest  width,  cardinal  extremities  rounded.    Pedicle 
valve  subpyramidal,  the  beak  elevated,  incurved,  the  surface  sloping 
abruptly  from  the  umbo  to  the  lateral  and  anterior  margins,  lateral 
slopes  curving  rather  abruptly  into  the  cardinal  area  along  the  cardi- 
nal margin;  mesial  sinus  shallow,  but  well-defined,  extending  to  the 
beak;    cardinal  area  high,  concave,  not  sharply-defined.     Brachial 
valve  depressed-convex,  the  mesial  fold  not  elevated  above  the  plica- 
tions on  either  side.     Surface  of  each  valve  marked  by  about  two 
strong,  rounded  plications  on  each  side  of  the  fold  and  sinus^  the 
fold  and  sinus  being  scarcely  more  prominent  than  the  plications  on 
either  side. 

The  dimensions  of  a  perfect  specimen  are :  length,  3  mm. ;  widt3Xf 
4  1-3  mm. ;    thickness,  3  mm. 

Remarks. — ^Unless  this  be  an  inmiature  form  it  is  quite  distinct 
from  any  of  the  Helderbergian  or  Oriskany  species  of  the  genus.  I"^ 
is  believed  to  be  an  adult  shell,  however,  because  all  the  specinL-dX^ 
observed  are  of  about  the  same  size,  and  no  larger  shells  have  be^^ 
seen  associated  with  them,  of  which  they  could  be  the  young.  TtM.^ 
species  may  be  recognized  by  its  small  size,  its  subpyramidal  pediol^ 
valve  and  its  few  plications. 
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twisted;  cardinal  area  high,  flat,  slightly  concave  or  convex;  del- 
thyrium  narrowly  triangular,  closed  below  by  deltidial  plates.  Brachial 
valve  depressed-convex,  flattened  toward  the  cardinal  angles;  mesial 
fold  sharply  defined,  low,  flattened  on  top  with  a  slight,  longitudinal 
mesial  depression.  Surface  of  each  valve  marked  by  from  five  to  nine 
simple^  subangular,  radiating  plications  on  each  side  of  the  fold  and 
sinus,  by  finer  concentric  strije  and  a  few  stronger  lines  of  growth. 

The  dimensions  of  a  nearly-perfect,  but  rather  small,  specimen  are : 
length,  9  mm.;  width,  lo  mm.;  thickness,  11  mm.  The  approximate 
dimensions  of  a  larger  brachial  valve  are:  length,  13  mm.;  width, 
30  mm. 

Remarks. — Fragmentary  specimens  of  this  species  are  common  in 
the  fauna  of  the  "trilobite  bed,^^  but  complete  shells  are  rare.  The 
species  differs  from  C.  varia  Clarke  of  the  higher  beds  in  being  larger 
and  coarser  in  its  general  characters,  in  the  more  twisted  or  distorted 
beak  of  the  pedicle  valve  and  in  the  more  nearly-flat  cardinal  area. 


MBRISTELLA  PRTNCEPS   Hall. 

Plate  XLII.,  Figs.  27-28. 

1858.     Merista  princeps  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  251,  pi.  44, 
figs.  1-5. 

Description, — Shell  large,  subovate  in  outline;  the  postero-lateral 
margins  converging  toward  the  beak  in  an  angle  of  about  60°.  Pedicle 
valve  convex,  the  greatest  convexity  posterior  to  the  middle ;  the  lateral 
slopes  curving  rather  sharply  to  the  cardinal  margins,  depressed  me- 
dially in  the  anterior  half  of  the  valve  in  a  deep  and  more  or  less 
subangular  sinus ;  beak  prominent,  incurved.  Brachial  valve  strongly 
convex,  much  elevated  along  the  median  line  towards  the  front ;  the 
lateral  slopes  curving  rather  strongly  to  the  margins.  Surface  nearly 
smooth  or  marked  by  obscure,  radiating  and  concentric  striae,  with  a 
few  more  conspicuous  lines  of  gro^^i;h  most  prominent  towards  the 
margin. 

The  dimensions  of  a  large  brachial  valve  arc:  length,  36  mm.; 
width,  35  mm. ;  convexity,  14  mm. 

Remarks, — This  species  is  rarely  represented  in  the  ^^trilobite  bed" 
in  the  Nearpass  section,  but  is  a  little  more  common  farther  south. 
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The  specimens  observed  are  all  more  or  less  fragmentar}'^  and  imper- 
fect, and  the  description  given  above  has  been  drawn  up  largely  fnmi 
New  York  specimens.  The  species  is  especially  characterized  by  the 
large  size  which  it  attains. 


MOLLUSCA. 

PELECYPODA. 

ACTIXOPTERIA  TEXTILIS    (Hall). 

Plate  XLIIL,  Figs.  13-14. 

1859.     Avicula  iextilis  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  288,  pi.  52,  figs. 
9-10,  pi.  53,  figs.  2,  3,  5,  7,  10. 

Description, — Body  of  shell  obliquely  subovate,  anterior  wing 
small,  convex;  posterior  wing  large,  produced  along  the  hinge-line, 
flat  posterioriy,  becoming  convex  towards  the  lx?ak.  Hinge-line  longer 
than  the  vertical  height  of  the  shell,  the  beak  situated  near  its  an- 
terior extremit}'.  Surface  of  left  valve  marked  by  strong,  siharply- 
elevated,  more  or  less  alternating  radiating  ribs,  much  narrower  than 
the  intervening  depregu^ionri,  imil   by  fainter  concentric  linos^  which 
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MEGAMBONIA   PARVA   n.    Sp. 
Plate  XLIII.,  Fig.  12. 

Description, — Shell  small,  oblique;  hinge-line  straight,  about 
hree-fourths  the  total  length  of  the  shell;  both  cardinal  extremities 
ounded.  Posterior,  basal  and  lower  portion  of  the  anterior  margin 
«gularly  rounded;  a  little  below  the  middle  the  anterior  margin  is 
inuate  and  above  the  sinus  it  is  eonvexly-eurved  to  the  anterior  ex- 
remity  of  the  hinge-line.  Left  valve  strongly  convex,  the  beak 
>romiBent  and  projecting  beyond  the  hinge-line,  situated  at  about 
he  anterior  third  of  the  shell.  Posterior  umbonal  slope  concave,  the 
)08terior  wing  not  sharply  separated  from  the  body  of  the  shell. 
Vnferior  wing  convex,  separated  from  the  body  of  the  shell  by  a 
ounded  sinus,  which  extends  towards  the  beak  from  the  sinuosity  in 
he  anterior  margin;  in  front  of  this  sinus  is  a  rounded  fold,  the 
.nterior  slope  of  which  is  slightly  concave.  Surface  marked  by 
ine,  radiating  costae,  about  four  or  five  in  the  space  of  1  mm.,  which 
m  the  body  of  the  shell  are  flat-topped  and  broader  than  the  inter- 
vening furrows,  and  bear  two  or  three  very  fine  longitudinal  striae. 
3n  the  wings  the  radiating  costae  are  narrower  and  sharper,  being 
nuch  narrower  than  the  intervening  furrows.  The  radiating 
narkings  are  crossed  by  finer  concentric  lines,  which  are  incon- 
spicuous upon  the  body  of  the  shell,  but  which  become  sublamellose 
jetween  the  costae  upon  the  wings,  more  especially  upon  the  posterior 
(ring.  Toward  the  beak  the  surface  markings  resemble  those  of 
the  posterior  wing  rather  than  those  of  the  body  of  the  shell  below. 

The  dimensions  of  a  nearly-perfect  left  valve  are:  length,  10.5 
mm.;   height,  10  mm.;   convexity,  5  mm. 

Remarks, — This  shell  resembles  M,  crenistricUa  Clarke,  from  the 
Oriskany  beds  of  Becraft  mountain,  but  is  smaller,  with  a  straighter 
binge-line  and  with  quite  different  surface  markings. 

MEGAMBONIA  ?   sp.  undet. 

A  single  fragmentary  specimen  of  a  pelecypod  shell  resembles  some- 
what the  illustrations  of  M,  lamellosa  Hall,  except  in  being  a  diminu- 
:ive  shell,  the  total  length  of  the  specimen  not  having  been  more  than  14 
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mm.  The  specimen  may  represent  a  new  species,  but  is  altogether  too 
imperfect  for  description.  The  only  surface  markings  to  be  detected 
are  concentric  lines  of  growth. 


GONIOPHORA  ?  sp.  undet. 

A  single  fragment  which  seems  to  be  a  portion  of  a  small  pelecypod 
shell  of  the  genus  Ooniophora  has  been  observed  in  the  fauna  of  the 
"trilobite  bed.?  Even  the  generic  identification,  however,  is  subject 
to  much  uncertainty. 

GASTROPODA. 

PLATTOSTOMA   NEARPAS8I   n.  sp. 
Plate  XLIII.,  Pigs.  1-4. 

Description, — Shell  more  or  less  subglobular  in  form,  consisting  of 
three  or  four  volutions.  Spire  low,  but  little  elevated  above  the  outer 
volution;  suture  becoming  deeply  and  abruptly  impressed  as  it  ap- 
proaches the  aperture.  Aperture  slightly  oblique,  subcircular  in  out^ 
line,  its  margin  entire,  inner  lip  free  below,  leaving  a  narrow,  deep 
umbilicus.  Surface  marked  by  fine,  regular,  crowded  lines  of  growth, 
which  are  sharply  raised  from  the  general  surface  of  the  shell. 

The  dimensions  of  an  average  specimen  are:  maximum  diameter, 
10  mm.;  height.  7  miTL     'Vht-  lijrijpst  siK-cinien  ob?i<»rv+M3  lii 
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PLATYCERAS  sp.  undet. 
Plate  XLIII..  Figs.  5-7. 

At  least  two  different  species  of  Capulid  shells  which  may  Ik*  re- 
ferred to  the  genus  Platyceras  occur  in  the  fauna  of  the  "trilobite  bed," 
hut  they  are  represented  by  such  a  limited  number  of  specimens,  all 
of  which  are  imperfect,  that  it  is  not  possible  to  identify  them  with 
certainty.  The  larger  species  consists  of  about  one  volution,  which 
expands  with  great  rapidity,  so  that  the  maximum  diameter  of  the 
aperture  of  the  largest  and  most  perfect  specimen  examined  is  about 
^6  mm.,  while  the  depth  of  the  shell,  measured  from  the  plane  of  the 
aperture,  is  only  about  10  mm. 

Tnie  second  species  is  a  shell  consisting  of  about  two  and  a  half 
oloeely-coiled,  gradually-expanding  volutions,  the  outer  one  of  which 
is  subangular  along  the  periphery.  The  spire  is  not  elevated  above 
the  outer  volution,  and  the  shell  has  the  aspect  of  members  of  the 
genus  Platyostomu,  and  it  is  possible  that  it  bhould  be  referred  to  that 
genus  rather  than  to  Platyceras,  The  maximum  diameter  of  the  only 
specimen  of  this  shell  which  has  come  under  observation  is  9.5  mm., 
the  height  of  its  aperture  being  5  mm. 

LOXOXEMA   JERSEYENSIS   U.    Sp. 
Plate  XLIII..  FiKs.  S-10. 

Description. — Shell  with  an  elevated  spire,  consisting  of  as  many 
as  fourteen  volutions  in  the  larger  specimens.  Apical  angle,  23** 
to  26**.  Volutions  regularly  convex,  the  sutures  moderately  im- 
pressed. Aperture  subovate,  higher  than  wide,  the  outer  lip  broadly 
^sinuate,  the  greatest  depth  of  the  sinus  being  above  the  middle  of  the 
Avhorl.  Surface  marked  by  fine,  transverse  lines  of  growth,  which 
follow  the  outline  of  the  margin  of  the  aperture. 

The  dimensions  of  a  large  individual  with  the  apical  portion  de- 
stroyed are:  maximum  diameter,  11.5;  total  length  with  apex  re- 
stored, 34  mm. 
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Remarks. — This  is  a  common  species  of  the  "trilobite  bed'^  in  the 
Nearpass  section  and  is  apparently  distinct  from  any  of  the  described 
species  of  the  genus. 


PTEROPODA. 

HYOLITHES   CENTENNIALIS   Barrett. 
Plate  XLIII.,  Fig.  15. 

1877.    Hyolithes  centen7iia2is  Barrett,  Ann.  Lye.  Nat.  Hist.  N.  Y., 

vol.  XL,  p.  299. 
1888.     Hyolithes  centennialis  Hall,  Pal.  N.  Y.,  vol.  V.,  pt.  IL,  Supp., 

p.  6,  pi.  114,  figs.  21-23  (Supp.  to  Pal.  N.  Y.,  vol.' VII.) 

Description, — Shell  subtrigonal  or  nearly  semi-circular  in  crost- 
section,  tapering  gradually  backward  from  the  aperture  to  the  ob- 
tusely-rounded posterior  extremity,  the  sides  converging  a  little  more 
rapidly  towards  the  posterior  end.  Ventral  side  slightly  convex, 
lateral  edges  narrowly  rounded,  dorsal  side  strongly  convex,  more  or 
less  angular  along  the  median  line.  Surface  covered  with  fine,  some- 
what irregular,  crowded,  transverse  lines  of  growth. 

The  dimensions  of  a  specimen  incomplete  posteriorly  are:  length. 
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ineated  cones  arranged  one  above  the  other,  and  are  not 
jastB  of  T.  elongatus  which  occur  in  both  earlier  Hfelder- 
nas  and  in  the  Oriskany,  but  the  specimens  are  smaller 
)ical  T,  elongatus,  the  largest  specimen  observed  having  a 
liameter  of  2  mm. 

tes  acula  was  originally  described  from  the  "Lower  Hel- 
3up,  Port  Jervis,  Orange  county/^  but  the  particular 
m  which  the  specimens  were  secured  is  not  mentioned, 
probably  came  from  the  "trilobite  bed/^  however,  as  all 
ecies  which  have  been  described  as  coming  from  the 
an  series  of  Port  Jervis  are,  so  far  as  can  be  determined, 
?d.  The  larger  specimens  which  have  come  under  obser- 
tnuch  larger  than  those  which  Hall  described,  although 
[duals  may  be  found  of  the  size  of  that  figured  by  Hall. 
'  specimens  agree  with  Hall's  brief  description  in  having 
idistant  annuli,  but  the  few  annular  striae  on  the  intervals 
letected  on  the  cast«.  In  the  larger  individuals  the  an- 
scome  somewhat  more  irregular. 


CEPHALOPODA. 

ORTHOCERAS  sp.  Undetermined. 

Plate  XLIII.,  FlgB.  16-17. 

Cephalopods  detected  in  the  "trilobite  fauna^^  are  frag- 
e  or  two  species  of  Orthoceras  too  imperfect  for  identifi- 
e  largest  specimen  observed  (fig.  16)  is  a  shell  22  mm. 
,  with  sutures  about  4  mm.  apart.  The  septa  are  rather 
ive  and  the  sipuncle  is  situated  centrally.  The  shell 
)lly  destroyed,  so  that  the  nature  of  the  surface-markings 
letermined.  Another  smaller  specimen  is  apparently  a 
the  chamber  of  habitation  of  an  Orthoceras,  as  no  sutures 
It  has  a  diameter  of  about  8  mm.  and  seems  to  be  marked 
isverse  lines  of  growtli. 
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ARTHKOFODA. 
TRILOBITA. 

UOMALOJ^OTUS    VANIIXEMI    Hall. 


Plate  XLn\p  Fig«.  4-7, 

1859.     HomalonoivB  vanitxcmi  Hail,  PaL  N.  Y,^  ?qL  III.,  p,  35^,  pi 

73,  figs,  9^14. 
1888.     IfomaUnotus  vamixemi  Hall   and   Clarke,   PaL   K.  Y.,  roL 

VIL,  p.  U,  pL  5  5,  figs.  1-2, 

Description. — Cranidium  aub trigonal  in  outline,  tmncatei  an- 
teriorly*  Glabella  depressed-convex,  bounded  by  an  ilUdeficefl 
dorsal  furrow,  subquadrangular  in  ontlinej  narrower  in  front;  lateral 
lobes  and  furrows  obsolete;  occipital  furrow  well-defined,  produoeti 
laterally  upon  the  fixed  cheekg;  occipital  ^gment  rather  narrow,  flat 
Anterior  margin  of  th€  cranidium  produced  into  a  rather  broad  ad 
flat  border  in  front  of  the  glabella.  Fi  xed  cheek !^  moderately  conves, 
eye-lobei?  not  conspicuour>.  Free  ehet^k:!!  j^ub triangular,  longer  than 
broad,  ivith  an  ill-defined  marginal  l)order.  En  tin*  &urfaci?  of  tV 
cephalic  tf^»ty  so  far  as  obsenetl,  minutely  pitted  or  punctate, 

Pygidimu  snbtriimprular   in  outline,  the  lateral   uiargini=i  meeting 
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mentary  condition.  Fragments  of  the  pygidia  and  thoracic  segments 
occur  abundantly,  but  the  heads  are  less  common.  The  species  has 
also  been  observed  in  the  Becraft  limestone  fauna,  and  specimens 
from  this  lower  horizon  are  indistinguishable  from  those  in  the 
trilobite  bed.  The  most  perfect  specimen  of  the  head  of  this  species 
which  has  been  observed  is  not  so  greatly  produced  anteriorly  as  is 
indicated  in  the  restoration  of  the  head  of  the  species  given  by  Hall 
and  Clarke. 

DALMANITES   DENTATUS   Barrett. 
Plate  XLIV.,  Figs.  1-3. 

1876.     Dalfnanites  d^ntata  Barrett,  Am.  Jour.  Sci.  (3),  vol.  II.,  p. 

200,  plate. 
1888.     DcUmanites  (Corycephalus)   dentatus  Hall  and  Clarke,  Pal. 

N.  Y.,  vol.  VII.,  p.  58,  pi.  11  A,  figs.  4-6. 

Description. — Head  subcrescentiform,  the  lateral  and  anterior 
margins  forming  a  parabolic  curve,  the  genal  angles  extended  into 
rather  blunt  spines.  Glabella  depressed-convex,  broadest  in  front, 
surrounded  by  a  well-defined  dorsal  furrow,  frontal  lobe  broader  than 
long,  subelliptical  to  subrhomboidal  in  outline.  First  pair  of  lateral 
furrows  broad  and  deep,  extending  obliquely  backward  from  the  dorsal 
furrow  and  connected  across  the  median  portion  of  the  glabella  by  a 
shallow  depression.  First  and  second  lateral  lobes  partially 
coalescent  externally  by  the  shallowing  of  the  second  lateral  furrows, 
the  third  pair  of  lateral  lobes  entirely  separate  from  the  second. 
Second  and  third  pairs  of  lateral  furrows  indistinctly  continuous 
across  the  median  portion  of  the  glabella  by  slight  depressions. 
Occipital  furrow  sharply  defined,  continuous  across  the  glabella  and 
extending  out  upon  the  cheeks.  Occipital  segment  of  about  the 
same  width,  but  a  little  higher  than  the  posterior  lateral  lobes. 
Cheeks  convex  in  general  contour,  with  a  slightly-thickened  marginal 
border.  Eyes  large,  subcrescentiform,  their  sumtmits  as  high  or  higher 
than  the  glabella,  their  anterior  extremities  opposite  the  first  and  their 
posterior  extremities  opposite  the  third  lateral  furrows  of  the 
glabella,  bounded  externally  around  the  base  of  the  faceted  surface  by 
a  sharp  depression,  beyond  which  is  a  subangular  ridge.  Between 
this  ridge  and  the  slightly-thickened  cheek  margin  the  surface  is 
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concave.  The  entire  lateral  and  anterior  margin  of  the  head  is  omar 
mentcd  with  a  continuous  series  of  from  twenty-five  to  thirty-five 
triangular,  tooth-like  processes,  largest  in  front  and  decreasing  r^u- 
larly  in  size  to  the  genal  angles.  The  surface  of  the  glabella  and 
those  portions  of  the  cheeks  lying  between  the  eyes  and  the  glabella, 
except  in  the  furrows,  is  covered  with  rather  coarse,  irregularly- 
arranged,  circular  tubercles,  the  outer  portions  of  the  cheeks,  in- 
cluding the  marginal  denticles,  being  finely  papillose.  Thorax  con- 
sisting of  eleven  segments,  the  axis  a  little  less  than  one-third  the  en- 
tire width,  plura?  extended  into  sharp,  posteriorly-pointing  spines. 
Pygidium  subtriangular  in  outline,  the  posterior  extremity  pro- 
duced into  a  dorsally-curving,  attenuate  spine,  a  little  less  than  one- 
fourth  the  total  pygidial  length.  Axis  depressed-convex,  indistinctly 
subangular  along  its  median  line,  about  one-fourth  the  entire  width 
of  the  pygidium  at  its  anterior  margin,  its  sides  nearly  straight, 
gradually  converging  to  the  obtusely-rounded  posterior  extremity, 
which  lies  a  little  anterior  to  the  base  of  the  posterior  pygidial  spine. 
Plurae  with  no  conspicuous  marginal  border,  flattened  above,  be- 
coming rather  strongly  convex  in  the  middle,  and  then  sloping  away 
to  the  lateral  margins  with  a  slightly  convex  surface.  Axial  s^- 
ments  fifteen  in  number;  pleural  segments  grooved,  eleven  in  num- 
ber, curving  rather  abruptly  backward  as  they  approach  the  margin, 
the  two  or  three  posterior  ones  nearly  straight.  Each  segment  of  the 
pygidium  marked  by  a  more  or  less  irregular  line  of  tubercles. 

The  dimensions  of  a  rather  large  but  imperfect  head  of  this  species 
are :  extreme  width  between  genal  angles,  60  mm. ;   length  from  the 
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Descbiptions  of  Species  in  the  Middle  and  Upper 
Oriskany  Faunas. 

COELENTERATA. 

ANTHOZOA. 

TRACHTPORA  ORISKANIA   n.    Sp. 
Plate  XLV.,  Figs.  1-2. 

Description, — Corallum  dendroid,  with  cylindrical  branches  6  to 
8  mm.  in  diameter;  corallites  essentially  polygonal  in  outline,  more 
or  less  irregularly  arranged,  from  1  to  2  mm.  in  diameter,  with  walls 
thickened  toward  their  mouths,  so  that  the  actual  aperture  is  much 
smaller  and  subcircular  in  outline,  being  somewhat  depressed  below 
the  polygonal  margin.  The  outer  surface  of  the  thickened  walls  of 
the  corallites  is  marked  by  twelve  to  fourteen  broad,  rounded,  radi- 
ating ridges,  separated  by  sharp,  narrow  grooves. 

Remarks, — This  is  the  oldest  recognized  member  of  the  genus 
Trachypora,  other  species  being  of  middle  Devonian  age.  The 
species  may  be  distinguished  by  its  more  conspicuously  polygonal 
<x>rallite8,  the  central  circular  aperture  l)eing  much  depressed  below 
the  polygonal  margin. 

FAVosiTES  sp.  undet. 

Near  Platbrookville  a  specimen  of  Favosites  has  been  collected  from 
the  calcareous  Oriskany  beds.  It  is  too  poorly  preserved  to  exhibit 
specific  characters,  but  it  somewhat  resembles  masses  of  the  Helder- 
bergian  species  F,  helderbergi-cp,  but  seems  to  have  somewhat  smaller 
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ECHINODEBKATA. 


CRINOIDEA. 


EDRIOCRINUS   SACCULUS*  Hall. 


Plate  XLV.,  Figs.  3-5. 


1859.     Edriocrinus  sacculus  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  143,  pi.  S7r 
figs.  1-22. 


Description-, — ^Body  free,  not  having  a  columnar  attachment.    Base 
solid,  no  sutures  recognizable,  varying  from  turbinate  to  subglobular 
in  form,  its  upper  margin  indented  by  six  more  or  less  distinct,  shal- 
low, rounded  sinuses,  which  are  occupied  by  the  five  radial  plates  and 
the  anal.    Radial  plates  subquadrangular.  in  outline,  usually  a  little 
wider  than  long;  the  proximal  margin  convex,  in  contact  laterally, 
except  on  the  posterior  side;  distal ly  the  articulating  facets  for  the 
arms  occupy  the  entire  width  of  the  plates.    Anal  plate  resting  upon 
the  base  and  separating  the  two  posterior  radials,  quadrangular  in  out- 
line, higher  than  wide.     Arms  free  above  the  radials,  broad  and  flat 
at  the  base,  consisting  of  very  broad  and  short  brachial  plates,  which 
bifurcate  somewhere  from  the  ninth  to  the  fifteenth  plate,  and  later  bi- 
furcate several  more  times. 
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MOLLUSOOIDEA. 

BRYOZOA. 

FENESTELLA?   Sp.  Undet. 

Fragments  of  a  fenestelloid  bryozoan,  too  poorly  preserved  for 
identification,  are  not  infrequently  observed  in  the  ba«al  portion  of 
the  Oriskany,  associated  with  the  Orhicxdoidea  jervensis  fauna. 

BRACHIOPODA. 

ORBicuLOiDEA  jEUVEXSis  Barrett. 

Plate  XLV..  Figs.  7-8. 

1878.     Discina  jervensis  Barrett,  Ann.  N.  Y.  Acad.  Sci.,  vol.  I.,  p.  121. 

Description. — Shell  broadly  suboval  or  nearly  elliptical  in  outline. 
Pedicle  valve  depreseed-convex  posteriorly  and  nearly  flat  anteriorly 
and  laterally,  or  nearly  flat  throughout;  the  apex  a  little  more  than 
one-third  the  distance  from  the  posterior  margin.  Internally  a  promi- 
nent, rounded  elevation  extends  from  the  apex  more  than  half  way 
to  the  posterior  margin,  growing  narrower  posteriorly,  with  the  in- 
ternal pedicle  opening  at  its  posterior  extremity.  This  interior  eleva- 
tion represents  the  external  pedicle  groove.  Brachial  valve  depressed- 
convex,  its  apex  opposite  that  of  the  pedicle  valve;  the  surface  usually 
slightly  coneave  from  the  apex  to  the  posterior  margin  and  convex  to 
the  anterior  margin.  Surface  of  both  valves  marked  externally  by 
fine,  concentric  lines  of  growth,  and  internally  by  indefinite,  radiating 
lines,  as  well  as  by  concentric  markings. 

The  dimensions  of  an  average  specimen  are:  length,  19  mm. ;  width, 
17  mm. 

Remarks, — This  species  occurs  abundantly  in  the  basal  portion  of 
the  Oriskany,  in  the  zone  immediately  following  the  trilobito  bed. 
The  zone  characterized  by  this  species  is  a  well-marked  one,  and  has 
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been  definitely  recognized  from  the  New  York  State  line  to  below 
Hainesville.  The  external  surface  of  the  shells  usually  adheres  to  the 
matrix,  so  that  they  are  badly  exfoliated,  the  interior  surface  being 
more  commonly  preserved  than  the  exterior.  The  apical  portion  of 
the  pedicle  valve,  including  the  pedicle  opening,  is  usally  destroyed, 
leaving  an  irregular,  subcentral  opening  through  that  valve. 


PHOLIDOPS   ARENARIA   Hall.? 

Plate  XLV..  Fig.  6. 

1867.     Pholidops  arenaria  Hall,  Pal.  X.  Y.,  vol.  IV.,  p.  413,  pi.  3, 
fig.  3. 

Description. — Shell  rather  large,  subcircular  or  slightly  longi- 
tudinally subelliptical  in  outline.  On  the  casts  of  the  brachial  valve 
the  muscular  impressions  are  situated  on  an  abrupt,  subcircular  eleva- 
tion a  little  excentrically  located  toward  the  posterior  margin,  the 
elevation  being  somewhat  more  abrupt  posteriorly.  The  entire 
marginal  border  is  flattened.  The  casts  of  the  anterior  adductor 
muscular  impressions  are  excavated  from  the  central  elevation;  they 
are  subovate  or  subelliptical  in  outline,  their  axes  diverging  pos- 
teriorly, and  are  separated  by  a  median  ridge  or  elevation  which  is 
narrow  in  front  but  grows  rapidly  broader  posteriorly.  The  external 
surface  characters  have  not  been  observed. 
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PH0LID0F8   OVATA   Hall. 

See,  also,  p.  226,  pi.  XX. 

The  internal  easts  of  a  small  species  of  Pholidops  are  occasionally 
observed  in  the  Oriskany  formation  of  New  Jersey,  which  apparently 
do  not  differ  in  any  essential  particular  from  those  in  the  earlier 
faunas  which  have  been  identified  as  P.  ovata. 

STROPHEODONTA   MAGXIFICA   Hall. 

Plate  XLV.,  Flga,  10-11. 
See,  alM>,  p.  324. 

1859.  Strophodojita  magnifica  Hall,  Pal.  X.  Y.,  vol.  III.,  p.  414, 
pi.  93,  fig.  4,  pi.  94,  figs.  2  a-d,  pi.  95,  fig.  8,  pi  95  A, 
15-19. 

Description. — Shell  subsemi-elliptical  in  outline,  hinge-line  equal- 
ing or  a  little  shorter  than  the  greatest  width;  cardinal  extremities 
angular  or  somewhat  rounded.  Proportions  of  length  to  breadth 
varying  from  longer  than  broad  to  broader  than  long.  Pedicle  valve 
depressed-convex  near  the  beak;  flattened  laterally  and  anteriorly, 
cardinal  margins  sloping  gently  from  the  beak,  cardinal  area  narrow, 
marked  by  vertical  lines  which  indicate  the  position  of  the  marginal 
erenulations.  Internally  the  valve  is  marked  by  a  large  and  broadly- 
flabellate  muscular  impression,  beyond  which  the  internal  surface  is 
papillose,  giving  to  the  surface  of  internal  casts  a  punctate  appearance. 
Brachial  valve  slightly  concave  or  nearly  flat.  Surface  of  both  valves 
marked  by  fine,  radiating  striae,  which  increase  by  bifurcation. 

The  dimensions  of  a  somewhat  distorted  specimen  are:  length,  30 
mm. ;  width,  34  mm. 

Remarks, — The  shell  which  is  identified  as  Stropheodonta  magnifica 
is  one  of  the  common  membiTs  of  the  Oriskany  fauna'in  New  Jersey, 
but  it  has  never  bi»en  observed  to  attain  the  large  size  ascril)ed  to  it  by 
Hall.  It  agrees  closely,  however,  so  far  as  it  is  preserved,  with  Hall's 
illustrations  of  the  smaller  specimens  of  his  species,  and  there  can 
«»carcely  be  any  doubt  as  to  the  specific  identity  of  the  New  York  and 
the  New  Jersey  specimens.    The  most  common  occurrence  of  the  species 
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is  in  the  condition  of  internal  casts  of  the  pedicle  valve,  upon  which 
the  cast  of  the  flabellate  muscular  impression  and  the  punctate  sur- 
face are  always  conspicuous  characters. 


LEPTAENA   RHOMBOIDALIS    (Wilck.)    var.   VENTRICOSA    (Hall). 

Plate  XliVt,  Fig.  1. 

1859.     Strophamena  rugosa  var.  ventricosa  Hall,  Pal.  X.  Y.,  vol.  III., 
p.  417,  pi.  94,  figs.  2  e-/,  3. 

The  variety  of  this  cosmopolitan  species,  which  occurs  in  tbft 
Oriskany  beds,  differs  markedly  from  its  earlier  representatives  in  the 
New  Jersey  faunas.  The  pedicle  valve  is  more  or  less  strongly  coix^^^x 
toward  the  beak,  not  conspicuously  flattened,  as  is  the  condition,  of 
the  more  usual  members  of  the  species,  and  because  of  this  convejxity 
posteriorly,  the  valve  does  not  have  the  usual  geniculation  toward  the 
front,  but  is  strongly  convex  or  gibbous.  The  concentric  wrinkles  flre 
also  much  stronger,  brocider  and  further  apart  on  these  Oriskany  speci- 
mens, giving  to  the  shell  altogether  a  different  appearance  than  the 
typical  form  of  the  species.  The  brachial  valve  is  strongly  concave 
and  is  much  more  coarsely  marked  than  is  usually  the  case  in  the 
typical  f  onn  of  the  species. 

This  shell  is  quite  generally  distributed  in  the  Oriskany  beds  of 
New  Jersey,  but  has  never  been  observed  in  great  abundance  and  is 
always  innx^rfi^nlv  pn-jkirveil.     It  somptiiiios  at  tains  a  irn?at  ftize,  one 
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fmd  front  margins;  beak  obtuse,  not  incurved;  cardinal  area  of 
moderate  height,  flat;  delthyrium  broadly  triangular,  closed  by  a  del- 
tidinm.  Brachial  valve  regularly  convex,  the  greatest  elevation  near 
the  middle.  Surface  of  both  valves  marked  by  rather  coarse,  radiating 
striae,  which  increase  by  bifurcation  and  which  become  stronger  toward 
the  margin  of  the  shell.  Toward  the  cardinal  margin  the  radiating 
Btri®  curve  posteriorly  as  they  approach  the  margin. 

The  approximate  dimensions  of  an  imi>erfect  cast  of  the  bracliial 
valve  are:  length,  32  mm. ;  width,  32  mm. 

Remarks, — ^This  is  a  rare  species  in  the  Oriskany  fauna  of  New  Jer- 
sey, and  no  specimens  attaining  the  great  size  of  some  of  those  from 
New  York  have  been  observed.  The  New  Jersey  specimens  studied 
are  all  imperfect  casts  of  the  brachial  valve,  and  do  not  at  all  fairly 
represent  the  species. 

ORTHOTHETES   sp.  Undct. 
Plato  XLV..  Fig.  9. 

Several  imperfect  specimens  of  a  species  of  Orthothetes  have  been 
observed  associated  with  the  Orhiculoidea  jervensi^  fauna  of  the 
Oriskany  formation,  but  they  are  too  imperfect  for  identification. 

The  dimensions  of  one  of  the  best  ones  are:  length,  12  mm. ;  width, 
16.5  mm. 

CHONETES  HUD80NICA  Clarke. 

Plate  XLVI..  Fig.  11. 

1900.     Choneies  hudsonica  Clarke,  Mem.  N.  Y.  St.  Mus.,  No.  3,  vol. 
III.,  p.  49,  pL  7,  figs.  1-6. 

•  Description. — Shell  of  medium  or  small  size,  hinge-line  equaling 
i;he  greatest  width ;  cardinal  extremities  angular,  lateral  margins  sub- 
parallel  for  a  short  distance,  then  curving  rather  abruptly  into  the 
l)roadly;rounded  anterior  margin.  Greatest  convexity  of  the  pedicle 
valve  posterior  to  the  middle,  slightly  flattened  toward  the  cardinal 
extremities.  Surface  marked  by  fine,  rounded  coetae,  with  rounded 
interspaces,  increasing  by  bifurcation  and  implantation,  a  shell  11 
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mm.  wide  bearing  from  eighty  to  ninety  cost®  at  the  margin.  Cardi- 
nal margin  marked  by  two  or  three  spines  on  each  side  of  the  beak,  of 
which  the  outermost  ones  are  directed  more  obliquely  outward  than 
the  second  ones.     Brachial  valve  not  observed. 

The  dimensions  of  a  nearly-perfect  pedicle  valve  are:  length,  7.5 
mm.;   width,  11  mm. 

Remarks. — This  species  is  one  of  the  rarest  in  the  New  Jersey 
Oriskany  fauna,  and  has  been  observed  only  as  a  member  of  the 
Orbiculoidea  jervetms  fauna.  It  seems  to  be  identical  with  the  little 
shell  from  Now  York  described  bv  Clarke  a^  C.  hvdsonicus. 


CHOXOSTROPHIA   COMPLANATA    (Hall). 

Plate  XLVI.,  Fig.  12. 

1859.     Chouetes  comphumta  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  418,  pi.  93', 
figs.  1  a-d. 


Description. — Shell  semi-circular  to  semi-elliptical  in  outline, 
broader  than  long,  greatest  width  along  the  hinge-line;  cardinal  ex- 
tremities usually  nearly  rectangular.  Pedicle  valve  depressed-eonyex 
on  the  umbo,  nearly  flat  or  concave  toward  the  lateral  and  front  mar- 
gins ;  the  cardinal  margin  with  threi^  or  four  tubular  spines,  directed 
obliquely  outwanl,  on  each  side  of  the  beak ;  cardinal  area  narrowly 
linear.  Brachial  valve  dopressed-c»onvex,  flattened  toward  the  cardinal 
^\rn  iTtitiv-^.  TT)i>^t  nroTiHTii^TU  jwav  tho  iiHdi!li\     SyrfH<'<'^  of  IxHh  valves 
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ANOPLIA  NUCLEATA    (Hall). 

Plate  XLVI.,  Figs.  ^-10. 
See,  also*  p.  825. 

1859.     LepicBtia?  nucleata  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  419,  pi.  94, 
figs.  1  a-d. 

Description. — Shell  small,  subsemi-circular  or  subsemi-elliptical  in 
outline,  a  little  wider  than  long;  hinge-line  equaling  or  a  little  less 
than  the  greatest  width;  cardinal  extremities  angular  or  obtusely 
rounded.  Pedicle  valve  strongly  convex  or  gibbous,  slightly  flattened 
toward  the  cardinal  angles;  beak  strongly  incurved;  cardinal  area 
narrow,  sloping  dorsally  from  the  plane  of  the  valve.  Internally  a 
strong  median  septum  extends  anteriorly  from  the  beak  for  about  one- " 
third  the  length  of  the  valve.    Surface  smooth. 

The  dimensions  of  an  average-sized  specimen  are :  length,  5  mm. ; 
width,  6.5  mm. 

Remarks. — This  little  shell  has  not  been  observed  to  occur  abun- 
dantly in  the  Oriskany  fauna  of  New  Jersey.  Its  usual  condition  of 
preservation  is  in  the  form  of  internal  casts,  in  which  the  slit,  extend- 
ing anteriorly  from  the  lieak  and  representing  the  medium  septum  of 
the  pedicle  valve,  is  a  conspicuous  character. 


RHIPIDOMELLA   Sp.   cf.    R.    MUSCUL08A    (Hall). 

1859.     Orthis  musculosa  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  409,  pi.  91, 
figs.  1-3,  pi.  95,  figs.  1-7. 

In  an  Oriskany  fauna  from  near  Layton  there  have  been  observed 
a  few  imperfect  specimens  of  a  species  of  Rhipidomella  which  may  be 
R.  musculosa.  The  specimens  are  all  smaller  than  the  normal,  full- 
grown  individuals  of  that  species,  usually  not  exceeding  18  mm.  in 
length.  The  characteristic  muscular  impression  has  not  been  ob- 
served, and,  although  the  specimens  have  a  close  general  resemblance 
to  the  smaller  individuals  of  R.  musculosa,  it  is  difficult  to  determine 
in  what  respect  they  differ  from  some  Helderbergian  species. 
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RHIPIDOMELLA  OBLATA    (Hall). 

Plate  XLVI..  Figs.  5-7. 
See,  also,  p.  304.  pi.  XXXV. 

In  the  middle  zono  of  the  New  Jersey  Oriskany,  associated  with 
Orbiculoidea  jervends.  Metaplasia  plicata,  &e.,  there  occurs  some- 
wliat  commonly  a  large  species  of  Rhipidomella  which  seems  to  be 
identical  in  all  respects  with  the  Helderbergian  R.  ohlaia. 


RHYNCHOXELLA   BREVIPLICATA   n.   sp. 


Plate  XLVI.,  Figs.  2-4. 


Description, — Shell  subcircular,  slightly  wider  than  long.  Pedicle 
valve  convex,  depressed  towards  the  front  in  a  shallow,  mesial  sinus, 
which  is  produced  anteriorly  into  a  lingual  extension  at  nearly  right 
angles  to  the  plane  of  the  valve ;  cardinal  margins  abruptly  inflected, 
slightly  concave,  forming  an  angle  of  about  90"^  at  the  beak;  beak 
acute,  not  strongly  incurved.  Brachial  valve  much  more,  strongly 
convex  than  the  pedicle;  elevated  toward  the  front  in  a  low,  mesial 
fold.  Surface  of  both  valves  smooth  posteriorly  or  marked  only  by 
fine,  indiptiint.  radiniiiif:  ]ine>;    towiirds  th*^  margin  there 
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genus.  The  internal  characters  of  the  shell  have  not  been  observed, 
so  that  no  proper  generic  reference  of  the  species  can  be  made  at  the 
present  time,  it  being,  therefore,  referred  provisionally  to  Rhynclio- 
nclla. 

CAMAROTOECHIA   BARRANDEI    (Hall). 

A  fragment  of  a  large  Rhynchonelloid  shell  found  in  the  calcareous 
Oriskany  beds  near  the  New  York  State  line  seems  to  represent  the 
species  Camarotcechia  harrandei. 


EATONIA   PECULIARIS    (Con.)- 

Plate  XLVII.,  Figs.  1-4. 

1859.  Eaionia  peculiaris  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  244,  pi.  38, 
figs.  21-26,  pi.  101,  fig.  2;  also,  p.  436,  pi.  101,  figs.  2  a-g. 
pi.  101  A,  figs.  1  a-h. 

Description. — Shell  usually  longer  than  broad,  sometimes  the  length 
and  breadth  nearly  equal,  subovate  in  outline;  the  cardinal  margins 
meeting  at  the  beak  in  an  angle  usually  a  little  less  than  90°.  Pedicle 
valve  depressed-convex  on  the  umbo,  inflected  along  the  cardinal  bor- 
der, flattened  laterally,  depressed  toward  the  front  in  a  deep  mesial 
sinus,  which  is  more  or  less  produced  in  a  lingual  extension  anteriorly ; 
beak  rather  small,  closely  incurved  over  that  of  the*  opposite  valve. 
Brachial  valve  strongly  convex,  with  a  mesial  fold  conspicuous  toward 
the  front,  but  obsolete  posterior  to  the  middle.  Surface  of  l)oth  valves 
marked  by  fine,  radiating  striie,  which  increase  by  bifurcation,  and 
usually  by  a  few  inconspicuous,  concentric  lines  of  growth.  On  the 
lateral  margins  adjacent  to  the  fold  and  sinus  there  are  usually  two 
or  three  slight  denticulations,  which  may  \ye  produced  backward  upon 
the  surfac^e  of  the  valves  for  a  short  distance  as  indistinct  plications. 
*  The  dimensions  of  a  large  individual  are:  length,  2T  mm.;  width, 
23  mm.;  thickness,  15.5  mm. 

Remarks. — There  is  some  doubt  as  to  whether  the  specimens  in  the 
Oriskany  fauna  of  New  Jersey  which  have  been  identified  as  Eatonm 
peculiaris  should  not  be  considered  as  a  variation  of  Eatonia  sitigularis. 
These  two  sjx^cies  are  closely  allied,  and  s<»em  to  grade  from  one  into 
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the  other  by  almost  imperceptible  variations.  In  New  Jersey  the 
Oriskany  specimens  are  more  elongate  than  the  Helderbergian  E. 
singularis,  the  inflection  of  the  cardinal  border  of  the  pedicle  valve 
is  more  conspicuous  and  the  strong  median  stria  is  much  less  con- 
spicuous, and  sometimes  may  not  be  recognized«at  all.  The  denticula- 
tion  of  the  lateral  margins  of  the  two  valves  is  absent  from  the  Hel- 
derbergian specimens,  but  this  is  not  a  conspicuous  feature  of  the 
Oriskany  specimens,  and  may  apparently  be  absent  altogether  in 
some  cases. 

BEACIIIA    SUESSANA    (Hall). 

Plate  XLVII.,  Figs.  5-14. 

1859.     Rensselceria  suessana  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  459,  pi.  107, 
figs.  1-15. 

Description. — Shell  longitudinally  subovate  or  sub-elliptical  in  out- 
line, usually  longer  than  wide;  hinge-line  shorter  than  the  greatest 
width.  Pedicle  valve  moderately  convex,  most  elevated  along  the 
median  line  posterior  to  the  middle,  sometimes  more  or  less  flattened 
laterally;  the  lateral  margins  in  adult  shells  sometimes  abruptly  in- 
flected ;  beaJc  sharply  pointed,  incurved,  but  not  touching  the  opposite 
valve,  perforated  at  the  apex  by  a  small,  circular  foramen ;  delthyriuni 
closed  by  deltidial  plates  above  and  by  the  cardinal  process  of  the 
brachial  valve  below;  cardinal  margin  abruptly  inflected,  forming  a 
fnlsL*  t-ardiiuU  an^a.    Bmcliial  valve  a  little  li/s.^  convex  than  tlic  m^irle. 
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specimens^  having  the  strong,  concentric  lines  of  growth  and  the  obso- 
lete, radiating  plications,  seem  to  be  essentially  like  the  shell  from 
New  York  which  is  known  as  Megalanteris  ovalis  (Hall).  This  shell 
from  New  York,  however,  has  never  exhibited  the  brachidiiim,  so  that 
it  is  not  really  known  to  be  a  member  of  the  genus  to  which  it  has 
been  referred.  A  specimen  from  New  Jersey  retains  the  bradiidium, 
however,  and  it  is  essentially  the  same  as  that  of  Beachia  suessana  as 
known  from  Cumberland,  Maryland.  This  would  indicate  either  that 
Jf.  ovalis  and  B,  snessana  are  synonymous,  representing  extreme  varia- 
tions in  the  surface  markings,  or  that  they  are  t^^o  distinct  species, 
both  belonging  to  the  genus  Bea^liia. 


SPIRIFER   ARENOSUR    (Con.). 

Plate  XLVIII..  Fig.  5. 

1859.     Spirifer  arenosus  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  425,  pi.  98, 
figs.  1-8,  pi.  99,  figs.  1-10,  pi.  100,  figs.  1-8. 

Description. — Shell  large,  subsemi-circular,  subsemi-elliptical  or 
subelliptical  in  outline;  hinge-line  equaling  the  greatest  width  of  the 
shell  or  a  little  shorter;  cardinal  extremities  angular  or  rounded. 
Pedicle  valve  strongly  convex  or  gibbous  on  the  umbo;  the  surface 
somewhat  flattened  toward  the  cardinal  angles  and  curving  regularly 
toward  the  front,  depressed  along  the  median  line  in  a  shallow, 
rounded,  more  or  less  ill-defined  mesial  sinus ;  beak  prominent,  some- 
what incurved ;  cardinal  area  becoming  rather  wide  in  old  shells,  con- 
cave, sharply  defined,  reaching  to  the  extremities  of  the  hinge-line; 
delthyrium  broadly  triangular.  Internally  the  muscular  impressions 
are  large  and  deep.  Brachial  valve  with  iU  greatest  convexity  near 
the  middle ;  mesial  fold  low,  roundi^d,  more  or  less  ill-defined.  Sur- 
face of  both  valves  marked  by  from  fifteen  to  twenty  depressed, 
rounded  plications  on  each  lateral  sIojk'.  The  fold  and  sinus  are  also 
similarly  plicated,  but  cm  these  portions  of  the  shell  the  plications 
increase  in  number  by  bifurcation,  those  on  the  sides  being  simple. 
The  surface  is  also  marked  by  fine,  concentric  striie  and  by  stronger, 
imbricating  lines  of  growth. 

28 
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The  dimensions  of  an  imperfect  brachial  valve  are,  approximately: 
length,  44  mm. ;  \i4dth,  56  mm. ;  convexity,  20  mm. 

Remarks, — ^This  very  characteristic  Oriskany  species  is  one  of  the 
very  rarest  members  of  the  fauna  in  Xew  Jersey.    It  may  always  be^ 
easily  recognized  by  its  large  size  when  adult  and  by  its  completely — 
plicated  valves,  it  having  no  associates  in  the  same  genus  which  da^H 
not  have  a  smooth  fold  and  sinus. 


SPIRIFKR  MURCHisoxi  Castelnau. 

Plate  XLVIII..  Figs.  1-i. 

1859.     Spirifer  arrectus  Hall,  Pal.  X.  Y.,  vol.  III.,  p.  422,  pi.  97,  figs 

1  Or-h,  2  Or-i. 

Description. — Shell  sebii-circular  to  semi-elliptical  in  outline,  great 

est  width  usually  along  the  hinge-line;  cardinal  angles  usually  an 

gular,  rarely  a  little  rounded,  often  somewhat  mucronate.     Pedicle -' 

valve  gibbous  on  the  umbo ;  the  surface  slightly  flattened  toward  thc-*^"  * 

cardinal  angles,  regularly  cuned  to  the  front;  mesial  sinus  sharph- 

defined,  subangular  or  rounded  in  the  !)ottom;  beak  incurved;  cardi — • — 

nal  area  high,  sharply  defined,  concave  toward  the  beak.     Brachial 

valve  strongly  convex,  more  or  less  flattened  toward  the  cardinal  ex 

tremities;  the  sul)angular  fold  usually  greatly  elevated  towards  the— — 
front.     Surface  of  l>oth  valves  marked  by  from  five  to  eight  simple. 
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CYRTINA  VARiA  Clarke. 

Plate  XLVIII.,  Figs.  13-16. 

1900.     Cyriina  varia  Clarke,  Mem.  N.  Y:  State  Mus.  Nat  Hist,  Tol. 
III.,  No.  3,  p.  49,  pi.  G,  figs.  15-22. 

Description. — Shell  obliquely  subpyrainidal,  its  greatest  width  along 
the  hinge-line;  cardinal  extremities  angular,  at  times  somewhat  mu- 
cronate.  Pedicle  valve  greatly  elevated  at  the  beak,  sloping  away  to 
the  lateral  and  front  margins,  with  a  well-defined,  narrow  mesial  sinus 
extending  from  the  beak  to  the  front  margin;  beak  pointed,  a  little 
incurved ;  cardinal  area  about  twice  as  wide  as  high,  flat  or  a  little  con- 
cave toward  the  beak;  delthyrium  narrowly  triangular,  closed  below 
by  the  deltidial  plates,  the  elongated  foramen  occupying  the  upper 
portion  juet  beneath  the  beak.  Interiorly  the  dental  lamellae  unite  at 
-their  bases  and  are  continued  as  a  mesial  septum,  which  extends  nearly 
to  the  anterior  margin  of  the  shell.  Brachial  valve  depressed-convex, 
flattened  towards  the  cardinal  extremities ;  mesial  fold  low,  rounded 
or  slightly  flattened,  with  a  faint,  median,  depressed  line.  Surface 
of  each  valve  marked  by  from  six  to  nine  simple,  rounded  or  sub- 
angular  plications  on  each  side  of  the  fold  and  sinus  and  by  fine, 
imbricating,  concentric,  lamellose  lines  of  growth. 

The  dimensions  of  a  nearly-perfect  specimen  are :  length  of  brachial 
valve,  10  mm.;  width  of  same,  17  mm.;  height  of  cardinal  area  of 
pedicle  valve,  7  mm. 

METAPLASIA   PYX  ID  AT  A    (Hall). 

Plate  XLVIII..  Fig.  0. 

1859.     Spirifcr  pyxidatus  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  428,  pi.  100, 
figs.  1)-12. 

Description. — Shell  semi-elliptical  to  subtriangular  in  outline; 
hinge-line  about  equal  to  the  greatest  width;  cardinal  extremities 
angular  or  a  little  rounded.  Pedicle  valve  gibbous  on  the  umbo  and 
strongly  elevated  medially  to  the  anterior  margin,  flattened  toward 
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the  cardinal  extremities,  with  a  narrow  mesial  groove  or  sinus  on  the 
summit  of  the  mesial  elevation ;  cardinal  area  narrow  and  linear ;  the 
beak  rather  blunt,  incurved.  Brachial  valve  flattened  on  the  umbo 
and  toward  the  lateral  margins,  depressed  medially  in  a  broad  sinus, 
along  the  median  line  of  which  is  a  small,  elevated  ridge.  The  sur- 
face of  perfectly-preserved  Specimens  is  marked  by  fine,  concentric 
and  radiating  striae. 

The  dimensions  of  an  imperfect  pedicle  valve  are,  approximately: 
length,  8  mm. ;  width,  10  mm. ;  convexity,  3.5  mm. 


METAPLASIA   PLICATA   n.  sp. 


Plate  XLVIII.,  Figs,  7-12. 


Description, — Shell  subcircular  or  subelliptical  in  outline,  wider 
than  long,  greatest  width  along  the  hinge^line,  cardinal  extremities 
angular.  Pedicle  valve  strongly  convex,  having  a  prominent  mesial 
elevation  extending  from  the  beak  to  the  front  margin,  with  a 
rounded  longitudinal  depression.  From  this  mesial  elevation  the 
surface  slopes  away  somewhat  gradually  to  the  lateral  margins  and 
curves  rather  abruptly  to  the  cardinal  margin ;  the  beak  is  prominent 
and  strongly  incurved;  the  cardinal  area  is  of  moderate  width, 
sharply  defined  and  extending  to  the  cardinal  extremities.  Brachial 
valve  depressed-convex  on  the  umbo,  flattened  toward  the  cardinal 
margins,  flat  or  concave  laterally,  depressed  medially  toward  the  front 


in  ,1   l>rinid  siinis.  with  i\  nithtT  Itrnju!.  r(uin<]t>i]   ^l^^■'1n*^Il  id 
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tremely  fine  radiating  striae  and  usually  by  a  few  lamellose  lines  of 
growth. 

The  dimensions  of  the  most-nearly  perfect  specimen  observed  are : 
length,  12  mm.;  width,  19  mm.;   thickness,  8.5  mm. 

Remarks, — This  species  is  very  abundant  at  Locality  6  A,  near  ^fon- 
tague  post-office.  The  pedicle  valves  are  by  far  the  most  abundant, 
only  a  few  brachial  valve©  having  been  obsen^ed.  One  of  these,  an 
interior,  preserves  the  primary  lamellae  of  the  brachidium,  each  with 
a  short  jugal  process  near  the  centre  of  the  valve,  pointing  towards 
the  pedicle  valve,  but  not  joined  together  to  form  a  jugum,  the  brachi- 
dium being  similar  to  that  of  the  genus  Spirifer.  In  some  cases  the 
brachial  valve  appears  to  be  nearly  flat  throughout,  or  has  a  slight, 
general  convexity.  The  species  differs  from  either  of  the  other  mem- 
bers of  the  genus  in  its  greater  size  and  in  its  vstrongly-plicated  shell. 


ANOPLOTHECA   FLABELLITES    (Cou.). 

Plate  XLIX.,  Figs.  1-2. 

1859.     Leptomlia  flahelliies  Hall,  Pal.  N.  Y.,  vol.  III.;  p.  449,  pi. 
103  B,  figs.  ]  or-f,  pi.  10(5,  figs.  1  a-f. 

Description. — Shell  semi-elliptical,  subcircular  or  subovate  in  out- 
line, usually  broader  than  long;  the  cardinal  extremities  rounded. 
Pedicle  valve  convex,  most  prominent  towards  the  beak,  sloping  rather 
abruptly  to  the  cardinal  margin  and  more  gently  to  the  lateral  mar- 
gins, more  or  less  depressed  medially  toward  the  front  in  a  narrow 
sinus,  with  a  single  plication  in  the  bottom;  beak  pointed,  rather 
strongly  incurved,  with  a  circular  foramen  in  the  apex;  delthyrium 
closed  in  its  lower  part  by  a  pair  of  deltidial  plates.  Brachial  valve 
flat,  with  a  low,  narrow  nu^sial  fold  in  the  anterior  half,  marked  by 
two  plications;  the  cardinal  margins  diverging  from  the  beak  at  a 
variable  angle  of  from  110°  to  150°.  Surface  of  each  valve  marked 
by  from  twelve  to  sixteen  simple,  rounded  or  subangular,  radiating 
plications,  of  which  two  somewhat  larger  ones,  with  a  smaller  one 
between,  occupy  the  median  portion  of  the  pedicle  valve,  the  smaller 
median  one  being  depressed  between  the  larger  ones  toward  the  front 
into  a  narrow  and  more  or  less  prominent  sinus.  On  the  brachial 
valve  the  two  nuMlian   plications  are  somewhat  elevated  above  the 
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others  anteriorly  in  a  narrow  mesial  fold.  The  surface  is  also  marked 
by  concentric  lines  of  growth,  which  usually  become  more  crowded 
toward  the  margin. 

The  dimensions  of  a  rather  small  specimen  are:  length,  13  mm.; 
width,  f  5  mm. ;  thickness,  4  mm. 


AXOPLOTHECA   DICHOTOMA    (Hall). 

Plate  XIiIX.,  Figg.  3-6. 

1859.     LepiocceUa  dichotoma  Hall,  Pal.  X.  Y.,  vol.  III.,  p.  452,  pi. 
103  B,  figs.  3  or-c. 

Desert ption. — Shell  broadly  sul^ovate  in  outline,  concavo-convex. 
Pedicle  valve  strongly  convex,  it*  greatest  elevation  near  the  middle, 
with  a  flat-topped  mesial  elevation,  from  which  the  surface  slopes 
away  to  the  lateral  margins :  beak  sharply  pointed,  incurved.  Brachial 
valve  flattened  laterally,  with  a  rather  broad,  ill-defined  mesial  sinus 
extending  from  the  beak  to  the  front  margin.  Surface  of  each  valve 
marked  by  from  fourteen  to  sixteen  rounded  or  subangular,  radiating 
plications,  which  increase  by  bifurcation,  although  in  some  cases  the 
bifurcations  are  so  close  to  the  beak  that  the  plications  almost  seem 
to  be  simple.  The  plications  are  crossed  by  a  few  sublamellose,  con- 
centric lines  of  growth. 

The  dimensions  of  a  nearly-perfect  specimen  are :  length,  9  mm. ; 
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MEBI8TELLA  LATA    (Hall). 

Plate  XLVII.,  Figs.  15-20. 

1859.     Merista  lata  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  431,  pi.  101,  figs. 
3  a—m. 

Description, — Shell  transversely  subelliptieal,  subrhomboidal,  or 
longitudinally  suboval  in  outline,  usually  wider  than  long.  Pedicle 
valve  strongly  convex,  its  greatest  elevation  near  the  middle,  with  a 
rounded  mesial  sinus  of  moderate  depth  toward  the  front,  the  beak 
incurved  over  that  of  the  opposite  valve.  Internally  the  muscular 
impressions  are  large  and  strongly-defined.  Brachial  valve  nearly  as 
convex  as  the  pedicle,  often  somewhat  flattened  laterally,  with  an 
ill-defined  mesial  fold  toward  the  front.  Surface  of  both  valves 
marked  by  fine,  concentric  striae  and  by  a  few  stronger,  sublamellose 
lines  of  growth. 

The  dimensions  of  an  average  specimen  are:  length,  30  mm.; 
width,  34  mm. 

Remarks. — This  species  is  never  w^ell  preserved  in  the  Oriskany 
formation  of  New  Jersey,  and  usually  occurs  in  the  form  of  internal 
castd  of  the  pedicle  valve.  Such  specimens  may  always  be  easily 
recognized  by  the  broad  and  strongly-elevated  cast  of  the  muscular 
impression.  The  species  is  a  comnion  one  and  may  usually  be  de- 
tected wherever  fossils  are  present  in  this  formation. 

MOLLUSCA. 

PELECYPODA. 

ACTixoPTEKiA  ixsioxis  Clarko  (?). 

Plate  L.,  Fig.  2. 

1900.     Actinopteria  insignis  Clarke,  Mem.  N.  Y.  St.  Mus.,  No.  3, 
vol.  III.,  p.  35,  pi.  4,  figs.  10-13. 

Several  imperfect  examples  of  a  winged  pelecypod  shell  having 
the  size  and  characteristics,  so  far  as  they  can  be  determined,  of 
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Actinopteria  insigini^  have  been  observed  in  the  Orbiculoidea  jervensis 
fauna  of  the  Oriskany.  Associated  with  them  are  fragments  of  other 
winged  shells,  which  may  belong  to  some  other  species  of  the  same 
genus  or  to  Pterinea. 


ACTIXOPTEKIA   TEXTILIS    (Hall)    Var.    AREXARIA    (Hall). 

Plate  L.,  Fig.  1. 

1859.     Avicula  textilis  var.  arenaria  Hall,  Pal.  X.  Y.,  vol.  IIL,  p.  465, 
pi.  109,  figs.  1-2,  pi.  110,  fig.  2. 

Description. — Shell  large,  obliquely  subovate,  the  proportions  of 
length  and  height  variable.  T^ft  valve  becoming  moderately  and 
regularly  convex  from  the  base,  the  greatest  convexity  being  about 
the  first  third  below  the  hinge-line.  Posterior  wing  large,  extending 
along  the  margin  of  the  body  of  the  shell  half  way  from  beak  to  base. 
Anterior  wing  small,  triangular,  wrinkled.  Surface  marked  by  strong, 
radiating  ribs,  sometimes  regularly  dichotomosing  and  subequal,  and 
in  other  specimens  quite  unequal,  showing  a  few  stronger  ribs,  with 
several  finer  ones  between,  and  these  are  crossed  by  strongly-elevated, 
imbricating  lamella?.  The  right  valve  is  slightly  concave,  smaller  than 
the  other,  faintly  marked  by  the  radiating  ribs,  which  sometimes  are 
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little  in  front  of  the  middle;  margin  eonvexly  rounded  from  the  an- 
terior extremity  of  the  hinge-line  to  about  the  middle  of  the  anterior 
ide  of  the  shell,  where  it  is  conspicuously  sinuate;  from  this  sinus 
t  is  again  eonvexly  rounded  ventrally  and  posteriorly  to  the  angular 
osterior  extremity  of  the  hinge-line.  The  body  of  the  valve  is 
loderately  convex,  the  greatest  elevation  being  above  the  middle. 
nteriorly  a  convex  wing  is  separated  from  the  body  of  the  shell  by  a 
ithor  narrow  and  abruptly-depressed,  rounded  sinus,  which  extends 
'om  a  point  just  in  front  of  the  beak  to  the  sinuosity  of  the  anterior 
argin,  the  greatest  elevation  of  this  wing  being  about  one-half  that 
the  body  of  the  shell.  Surface  of  the  entire  valve  marked  by  fine, 
ittiened,  radiating  costag  and  by  conspicuous,  concentric  lines  of 
'o^«rth.    Right  valve  unknown. 

Tlie  dimensions  of  an  imperfect  specimen  are:  height,  39  mm.; 
ici-th,  about  39  mm.;  convexity,  10  mm. 

J^emarks. — But  a  single  imperfect  specimen  of  the  left  valve  of  this 
*e<?ie8  has  been  observed.  It  is  in  the  condition  of  an  internal  cast, 
>on  which  the  radiating  surface  markings  are  less  sharply  defined 
«tri  upon  the  actual  surface  of  the  shell.  It  agrees  essentially,  so 
"X"  as  it  is  preserved,  with  Hall's  original  illustration  of  the  species, 
^cl  there  can  be  no  doubt  as  to  its  correct  identification. 


GASTROPODA. 

PLATYOSTOMA   VENTRICOSA    Con. 

Plate  XLIX.,  Figs.  7-11. 

^^859.  Platyostoma  veniricosa  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  469,  pi. 
112,  figs.  1-10,  pi.  113,  figs.  7-8,  pi.  115,  fig.  8;  also, 
p.  475,  pi.  118,  figs.  3-9. 

Description. — Shell  variable,  more  or  less  subglobular  in  form, 
consisting  of  three  or  four  rather  rapidly-expanding  volutions,  which 
may  be  contiguous  throughout  or  the  outer  one  may  be  more  or  less 
free.  Spire  not  at  all  or  but  moderately  elevated  above  the  outer 
volution.  Aperture  slightly  oblique,  subcircular,  suboval  or  sub- 
elliptical  in  outline.  Surface  marked  by  fine,  more  or  less  irregular, 
transverse  lines  of  growth,  which  are  sometimes  more  or  less  fascicu- 
late at  intervals. 
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The  dimensions  of  a  very  large  indi\'idual  are :  maximum  diameter, 
85  mm.;  maximnm  height,  55  mm.  Those  of  a  smaller  specimen 
are :  maximum  diameter,  28  mm. ;  maximum  height,  25  mm. 

Remarks. — As  it  usually  occurs  in  the  Oriskany  fauna  of  Xew 
Jersey,  this  species  does  not  attain  the  great  size  of  the  specimen 
whose  dimensions  are  given  above,  the  average  size  being  from  30 
mm.  to  40  mm.  in  diameter.  The  species  is  exojedingly  variable. 
and  all  of  the  specimens  of  this  general  type  so  far  recognized  in  the 
Oriskany  of  Xew  Jersey  seem  to  be  included  within  the  limits  of  thi? 
species  as  recognized  by  Hall. 


PLATYOSTOMA   DESMATUM    (Clarke). 

Plate  XLIX.,  Fig.  12. 

1900.     Diaphorosioma  desmatum  Clarke,  Mem.  X.  Y.  St.  Mus.,  Xo. 
3,  vol.  III.,  p.  29,  pi.  3,  figs.  13-19. 


This  species  agrees  in  all  respects,  except  size  and  surface  markings, 
with  P.  ventricosa.  It  does  not  grow  so  large  as  that  species,  the 
largest  individual  observed  being  25  nrni.  in  diameter  and  18  mm. 
high.  Tlie  surface  markings  differ  from  P.  ventricosa  in  having,  in 
addition  to  the  transverse  lines  of  growth,  which  are  finer  and  more 
regular,  other  fine  revolving  lines  most  prominent  in  the  interspaces 
between  the  transverse  lines,  which  give  to  the  surface  of  the  shell  a 
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Th€  dimensions  of  the  only  specimen  observed  are :  height,  17  mm. ; 
maximum  diameter  of  aperture,  14  mm. 

Remarks, — A  single  specimen  from  the  New  Jersey  Oriskany  col- 
lection, probably  represents  this  species.  It  differs  chiefly  from  the 
typical  form  of  the  sj)ecies,  as  illustrated  by  Hall,  in  its  less  elevation. 


PTEROPODA. 

TEXTACL'LITES   ELONGATl'S   Hall. 

Plate  L.,  Figs.  4-5. 
See,  also,  pp.  205  and  319. 

.859.     Tentaculites  clongatus  Hall,  Pal.  N.  Y.,  vol.  III.,  p.  136,  pi. 

6,  figs.  16-21. 
^900.     Tentaculites  elongatus  Clarke,  Mem.  X.  Y.  State  Mus.,  Xo.  3, 

vol.  III.,  p.  27,  pi.  3,  figs.  8-12. 

Description, — Shell  elongate,  circular  in  cross-section,  annulate, 
jradually  tapering  to  the  aj>ex.  Annulations  strong,  subangular  or 
'ounded,  two  of  them  occupjdng  the  space  of  3  mm.  near  the  larger 
aid  of  adult  shells,  while  at  the  smaller  end  they  are  less  than  1  mm. 
ipart.  Entiire  surface  covered  by  fine,  annular. striae,  which  are  most 
ionspicuous  in  the  depressions  between  the  annulations,  and  are  often 
learly  obsolete  upon  the  outcnnost  portion  of  the  annulations.  In- 
ternal caste  lack  the  fine,  annular  striae,  and  the  annulations  have  the 
ipjjfearance  of  a  series  of  insheathed  cones,  with  their  apices  toward 
:he  larger  end  of  the  shell. 

Some  of  the  larger  individuals  attain  the  following  dimensions: 
length,  60  to  70  mm. ;  larger  diameter,  6  mm. 

Remarks, — This  species  makes  its  first  appearance  in  the  Coeynians 
limestone,  where  it  is  one  of  the  rare  species,  and  continues  through 
the  Helderbergian  forraatioutJ,  but  never  in  great  abundance.  It  is 
most  conspicuous  in  the  Oriskany  formation,  where  it  sometimes 
occurs  crowded  together  in  great  numl>ers.  Its  most  usual  occurrence 
is  in  the  form  of  internal  casts,  the  fine  surface  striae  being  only  de- 
tected in  the  moulds  of  the  exterior  of  the  shell. 
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CEPHALOPODA. 

ORTiiOGEUAS  sp.  undet. 

A  single  f  ragmen tarv  sj)eciraen,  which  is  probably  the  cast  o  i  & 
portion  of  the  chamber  of  habitation  of  a  species  of  Orfhoceras,  ^as 
been  observed  in  the  Orbiculoiilea  jervensis  fauna. 


ABTHBOPODA. 

TRILOBITA. 

DALMANITES   sp.  Undet. 

Plate  L.,  Fig.  6. 

A  few  more  or  less  fragmentary  specimens  of  the  pygidia  of  D^^l- 
manites  have  been  observed  in  the  Oriskany  fauna  of  Ifew  Jere-^J'' 
These  specimens  may  represent  more  than  one  species,  but  they  etJe 
too  imperfect  for  identification,  especially  in  the  absence  of  any  of  fclw 
cephalic  characters.    The  most  nearly-perfect  specimen  i^a  large  py^i" 
dium  from  near  the  Xew  York  State  line,  north  of  the  N'earpass  se^c- 
tion,  and,  when  complete,  the  specimen  must  have  had  a  length   of 


DEVONIAN  FAUNAS.  365 

ONs  OF  Species  in  the  Onondaga  Limestone  Fauna. 
COELENTERATA. 
ANTHOZOA. 

ZAPHHENTIS   Sp.  Ulldet. 

;ns  of  one  or  more  species  of  horn  corals  axe  occasionally 
in  the  Onondaga  limestone,  but  none  of  those  observed  are 
ough  for  specific  identification.  They  may  be  referred  pro- 
to  the  genus  Zaphrentis, 

MOLLUSCOIDEA. 

BRYOZOA. 

FENESTELLA  ?   Sp.  Undet. 

ns  of  the  fenestelloid  type  are  sometimes  present  in  the 
limestone,  but  in  no  case  have  they  been  found  to  be  pre- 
5uch  a  condition  as  to  allow  of  their  identification. 

BRACHIOPODA. 

LiNGULA  sp.  undet. 

;  fragment  of  a  rather  large  linguloid  shell  has  been  noticed 
mdaga  limestone.  When  complete  the  specimen  must  have 
;th  of  16  or  18  mm.,  but  the  fragment  preserved  is  not  suflS- 
dentification. 
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STROPHEODONTA   PERPLANA    (Con.). 

Plate  LI.,  Figs.  12-13. 

1867.     Strophodonta  perplana  Hall,  Pal.  X.  Y.,  vol.  IV.,  p.  98,  pi. 
11,  fig.  22,  pi.,  12,  figs.  13-15,  pi.  17,  figs.  1  Or-o. 


Description. — Shell  subsemi-elliptical  in  outline,  the  hinge-line 
usually  equaling,  but  sometimes  a  little  less  than,  the  greatest  width 
of  the  shell;  cardinal  extremities  angular,  proportional  length  and 
breadth  variable;  lateral  margins  often  more  or  less  sinuate  im- 
mediately in  front  of  the  cardinal  angles..  Pedicle  valve  depieseed- 
eonvex  on  the  umbo,  nearly  flat  towards  the  lateral  and  anterior 
margins;  beak  scarcely  projecting  beyond  the  hinge-line;  cardinal 
area  narrow,  linear.  Brachial  valve  nearly  flat,  leaving  but  a  veiy 
narrow  interspace  between  the  two  valves.  Surface  of  both  valves 
marked  by  fine,  subequal,  radiating  costae,  which  increase  by  bifur- 
cation and  by  intercalation,  those  of  the  pedicle  valve  being  somewhat 
finer  than  those  of  the  brachial  valve. 

The  approximate  dimensions  of  a  very  imperfect  specimen  are: 
length,  12  mm.;    width,  20  mm. 

Remarks. — The  only  s])eeimens  of  this  species  which  have  been  ob- 
s(^rved  in  the  Onondaga  limestone  of  New  Jersey  are  considerably 
smaller  than  the  average  size  of  the  species  as  it  usually  occurs  in  the 
Middle  Devonian  faunas  of  New  York  and  the  west.  The  specimens 
are  very  imi)erfect  and  scarcely  serve  to  illustrate  the  characters  of 
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ORTHOTHETES   PANDORA    (Bill.). 

See,  also,  pp.  373  and  380. 

1867.     Streptorhynchus  pandora  Hall,  Pal.  N.  Y.,  vol.  IV.,  p.  68, 
pi.  4,  figs.  11-19,  pi.  9,  figs.  18-25,  27. 

Description. — Shell  semi-circular  or  semi-elliptical  in  outline, 
liinge-line  equaling  the  greatest  width  of  the  shell,  cardinal  angles 
nearh*  rectangular.  Pedicle  valve  convex,  greatest  elevation  at  the 
beak,  from  which  point  the  surface  slopes  away  regularly  with  a 
slight  convex  eune  to  the  lateral  and  anterior  margins ;  beak  obtuse, 
not  incurved;  cardinal  area  rather  high,  sloping  a  little  posteriorly, 
flat  or  slightly  concave.  Brachial  valve  depressed-convex,  flattened 
toward  the  cardinal  angles.  Surface  of  both  valves  marked  by 
numerous,  fine,  strongly-elevated,  radiating  costjp,  which  increase  by 
bifurcation  and  by  intercalation. 

The  dimensions  of  a  nearly-i)erfect  pedicle  valve  are:  length,  10 
mm.;    width,  14  mm.;   convexity,  3  nmi. 

Remarks, — More  or  less  fragmentary  specimens  of  this  species  have 
'>een  found  in  the  Onondaga  limestone  at  several  localities  in  New 
Jersey. 

CIIONETES   AUCl'ATUS    Hall. 

Plate  LI..  Fig.  18. 

.867.     Chonetes  arcnata  Hall,  Pal.  N.  Y.,  vol.  IV.,  p.  119,  pi.  20, 
figs.  7  Or-f. 

Description, — Shell  semi-circular  or  semi-elliptical  in  outline; 
linge-line  equaling  the  greatest  width;  cardinal  extremities  angular. 
L*edicle  valve  gibbous,  somewhat  depressed  toward  the  cardinal  angles, 
i  little  flattened  along  tlie  median  line  from  the  beak  to  the  anterior 
margin;  the  beak  strongly  incurved,  the  cardinal  margins  sloping 
arently  from  the  beak  to  the  cardinal  extremities,  bearing  about  seven 
nr  eight  spines,  pointing  in  a  slightly  oblique  direction  outward,  on 
each  side  of  the  beak.  Surface  marked  by  fine,  radiating  costaB, 
Nvhieh  increase  by  intercalation  and  rarely  by  bifurcation,  about  one 
hundred  being  present  on  the  margin  of  a  shell  17  mm.  wide,  and 


368  PALEOZOIC  PALEONTOLOGY. 

crossed  also  by  much  finer,  crowded,  concentric  striae.  Brachial  valve 
not  seen,  but  it  is  apparently  deeply  concave. 

The  dimensions  of  the  best  specimen  observed  are:  length,  12  mm.; 
width,  17  mm.;   convexity,  6  mm. 

Remarks, — In  common  with  most  of  the  Onondaga  limestone 
fossils,  this  species  is  represented  only  by  fragmentary  specimens. 
The  New  Jersey  specimens  are  smaller  than  the  typical  New  York 
representatives  of  the  species  as  _  illustrated  in  the  New  York 
Paleontology,  but  they  seem  to  agree  with  the  characters  of  C. 
arcuatus  more  closely  than  with  any  other  species.  The  species  may 
be  recognized  by  its  fine,  radiating  markings  and  its  slight  mesial 
flattening  or  depression  of  the  pedicle  valve. 


RHIPIDOMELLA   VANUXEMI    (Hall). 

Plate  Lr.,  Figs.  5-7. 

1867.     Orthis  vmuxemi  Hall,  Pal.  N.  Y'.,  vol.  IV.,  p.  47,  pi.  6,  fig?. 
3or-r. 

Description. — Shell  subcircnlar  or  suboval  in  outline;  hinge-line 
much  shorter  than  the  greatest  width  of  the  shell ;  cardinal  extremities 
rounded.  Pedicle  valve  depreesed-convex  on  the  umbo,  flattened  or  a 
little  concave  toward  the  lateral  and  front  margins ;  beak  small,  ex- 
tended but  little  beyond  that  of  the  opposite  valve,  but  little  incurved; 
V -a  rd  i n n  1  n  r( ui  .s m ii  1 1 .  e< > n  ca  v e.    B  r; t  f ■  h  i  n  1  \ a  1  y e  eon  ve x ;  tli p  1  k' n  k  >c a n  ely 
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ATRYPA   RETICULARIS    (Linn.). 

Plate  LI.,  Figs.  1-4. 
See,  also,  pp.  236  and  286. 


The  specimens  of  this  species  which  occur  in  the  Onondaga  lime- 
stone are  not  essentially  different  from  its  earlier  representatives. 


SPIRIFER  sp.  undet. 

A  few  fragments  of  a  small,  rather  coarsely-riblx^d  species  of 
Spirifer,  with  strong,  lamellose  lines  of  growth,  have  been  detected 
in  the  Onondaga  limestone.  The  specimens  have  somewhat  the  aspect 
of  Spirifer  varicosus  Hall,  but  in  no  case  are  they  sufficiently  well 
preserved  to  be  identified  with  certainty. 


RETICULARIA   FIMBRIATA    (Con.). 

Plate  LI.,  Figs.  8-11. 

1867.     Spirifera  fimbriata  Hall,  Pal.  N.  Y.,  vol.  IV.,  p.  214,  pi.  33, 
figs.  1-21. 

Description, — Shell  transversely  subelliptical  in  outline;  hinge- 
line  shorter  than  the  greatest  width;  cardinal  extremities  rounded. 
Pedicle  valve  strongly  convex  on  the  umbo,  the  surface  doping  in  a 
regular  curve  to  the  lateral  and  front  margins,  hut  curving  much 
more  abruptly  to  the  cardinal  margins;  depressed  along  the  median 
line  in  a  more  or  less  sharply-defined,  shallow,  rounded  sinus;  beak 
small,  incurved  over  the  area;  cardinal  area  rather  high,  concave, 
not  sharply  defined.  Brachial  valve  a  little  less  convex  than  the  pedicle, 
often  somewhat  flattened  toward  the  cardinal  extremities;  mesial 
fold  rather  abruptly  elevated  in  front,  but  scarcely  defined  at  the  beak. 
Surface  of  each  valve  marked  by  from  five  to  eight  low,  rounded, 
obscure  plications  on  each  side  of  the  fold  and  sinus,  and  by  more 
or  less  imbricating,  concentric  lamellae  of  variable  width,  each  one  of 
which  is  marked  by  a  row  of  small,  radially  elongate  nodes  having 
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somewhat  the  appearance  of  interrupted  radiating  co&tBS,  and  which 
are  really  the  bases  of  parallel,  concentric  rows  of  spines. 

The  dimensions  of  a  nearly-perfect  specimen  from  the  Hamiltoa 
shale  of  Xew  York  are:  length,  22  mm.;    width,  25  mm.;    thick: - 
ness,  15  mm. 

Remarks. — This  species  is  rarely  represented  in  the  Onondaga  lime 
stone  of  New  Jersey,  the  only  specimens  observed  being  imperfect 
pressions  of  the  exterior.     These  impressions,  however,  retain  th^^e 


characteristic  surface  markings  of  the  species,  and  indicate  a  shell     U 
which  was  in  no  essential  particulars  diflferent  from  the  Onondag      ^^ 

and  Hamilton  representatives  of  the  species  in  New   York.     Tli le 

above  description  has  been  drawn  up  from  New  York  specimens  i  _^n 
the  absence  of  satisfactory  material  in  the  New  Jersey  collections. 


AXOPLOTHECA  ACUTIPLICATA    (Con.). 

Plate  LI.,  Figs.  14-17. 
See,  also,  pp.  377  and  38.'{. 


1867.     LeptoccAia  acutiplicaia  Hall,  Pal.  N.  Y.,  vol.  VL,  p.  365, 
57,  figs.  30-39. 


Description. — Shell  plano-convex,  subcircular  or  subovate  in  ou^"    -** 
line.     Pedicle  valve  moderately  convex,  its  greatest  elevation  near  th^^^^® 


centre;   beak  acute,  incurved  so  that  it  points  at  about  right  angles^^^^^^ 
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ANOPLOTHECA   CONCAVA    (Hall). 

See,  also,  p.  310,  pi.  XXXVII. 

Specimens  of  a  small  species  of  Anoplotheca,  indistinguishable  from 
specimens  in  the  New  Scotland  bcnis  of  the  Helderl)ergian  series,  have 
l)een  observed  in  the  Onondaga  limestone  at  several  localities.  Hall, 
fifter  first  referring  this  Onondaga  limestone  shell  to  the  Helder- 
l>eTgian  species,*  afterwards  established  a  new  species  for  it,  with  the 
Tiame  camilla,\  but  the  Xew  Jersey  six^ciniens  at  least  cannot  be  dis- 
t;ingui8hed  from  A.  concava. 

MOLLUSCA. 

GASTROPODA. 

PLATYCEBAS   Sp.  UUdct. 

Fragments  of  capulid  shells,  which  maj'  be  referred  to  the  genus 
J^laiyceras,  are  occasionally  met  with  in  the  Onondaga  limestone,  but 
-no  specimens  perfect  enough  for  specific  identification  have  been  seen. 

LOXONEMA    sp.   undot. 

Plate  LI.,  Fig.  20. 

A  few  specimens  of  an  elongate,  coiled  shell  have  been  observed  in 
the  Onondaga  limestone.  All  are  too  imperfect  for  identification,  but 
may  be  referred  provisionally  to  the  genus  Loxonema. 


•  Pal.  N.  Y..  vol.  IV..  p.  :^2{). 

t  Pal.  N.  Y.,  vol.  IV.,  pi.  r»2,  Hgs.  13-19. 
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Description  of  Species  in  the  Newfoundland  Grit  Fauna. 

COELENTERATA. 

ANTHOZOA. 

ZAPHRENTIS   Sp.  undct. 

In  the  Newfoundland  locality  of  this  formation  specimens  of  horn 
coral  are  not  of  infrequent  occurrence.  All  the  specimens  observed 
are  imperfect  casts  of  the  cup,  which  retain  neither  specific  nor  generic 
characters  suflBcient  for  identification.  All  may  be  provisionally  re- 
ferred to  the  genus  Zaphrentis.  The  largest  specimen  observed  has 
a  maximum  diameter  of  45  mm. 

MOLLUSCOIDEA. 

BRACHIOPODA. 

STROPHEODONTA   INEQUIRADIATA   Hall. 
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ORTHOTHETES     PANDORA    (Bill.). 

Plate  LII.,  Fig.  8. 
See,  also,  pp.  367  and  380. 

1867.     Streptorhynchus  chemungerms  var.  pandora  Hall,  Pal.  N.  Y., 
vol.  IV.,  p.  68,  pi.  4,  figs.  11-19,  pi.  9,  figs.  18-25,  27. 

Some  imperfect  specimens  of  Orthothetes  from  the  Greenwood  lake 
locality  may  quite  certainly  be  referred  to  the  species  0.  chemungensis 
or  some  variety  of  it.  Members  of  this  species  are  characterized  by 
the  nearly-flat  pedicle  valve,  with  straight  hinge-line  usually  equaling 
the  greatest  width  of  the  shell,  with  the  cardinal  extremities  varying 
either  way  from  rectangular,  and  often  with  a  more  or  less  distorted 
beak.  The  brachial  valve  is  more  convex  than  the  other.  Both 
valves  are  marked  by  fine,  radiating  costse,  which  increase  by  inter- 
calation and  by  bifurcation.  The  New  Jersey  specimens  agree  most 
closely  with  the  illustrations  of  the  variety  pandora  and  may  be  re- 
ferred to  that  form  without  much  doubt. 


CIIOXETES   ARCUATUS   Hall. 

Plate  LI..  Fig.  21. 

1867.     Chonetes  arcnata  Hall,  Pal.  N.  Y.,  vol.  IV.,  p.  119,  pi.  20, 
figs.  7  a-/*. 

Description. — Shell  semi-elliptical  or  semi-circular  in  outline,  the 
hinge-line  straight,  about  equaling  the  greatest  width;  cardinal  ex- 
tremities rectangular.  Pedicle  valve  strongly  convex,  with  a  slight 
mesial  flattening  or  depression,  depressed  toward  the  cardinal  ex- 
tremities. In  the  internal  casts  the  hinge-line  is  apparently  crenu- 
late,  the  crenulations  doubtless  representing  the  bases  of  cardinal 
spines.  A  constricted  line  runs  parallel  to  the  front  and  lateral 
margins  of  the  valve  at  a  little  distance  from  the  margin,  converging 
posteriorly  to  the  beak;  within  this  line  the  surface  of  the  valve  is 
somewhat  elevated  above  the  outer  portion,  the  elevation  being  more 
conspicuous  near  the  cardinal  margin.  Extending  forward  from  the 
beak  for  about  one-third  of  the  length  of  the  valve  there  is  a  low 
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median  septum  repre^nted  by  a  shallow  groove  in  the  cafits.  The 
muscular  scars  are  not  well  shown  in  any  of  the  New  Jersey  speci- 
mens, but  seem  to  resemble  quite  closely  HalPs  figures  of  this  species. 
Brachial  valve  not  observed. 

The  dimensions  of  an  average   specimen  are:  length,   15   mm. 
width,  23  mm.;   convexity,  5  mm. 

RemdrJcs. — Because  of  the  apparent  crenulations  of  the  hinge-li 
in  the  internal  casts  of  this  species,  the  specimens  resemble  meml 
of  the  genus  Stropheodonta,  but  these  crenulations  doubtless  repi 
sent  the  bases  of  cardinal  spines.    Internal  casts  of  C.  arcuatus  froi 
New  York,  illustrated  by  Hall,  show  similar  crenulations.     The 
stricted  line  in  the  internal  casts  is  exactly  as  in  the  illustrations 
typical  specimens  of  C.  arcuatus,  and  the  muscular  impressions  ai 
unlike  any  species  of  Stropheodonta,  being  closely  similar,  so  far 
they  can  be  distinguished  at  all,  to  Hall's  illustration  of  C.  arcuat\ 


SCHIZOPHORIA  Sp.    cf.    S.    8TRIATULA    (Schl.). 
Plate  LI  I.,  Figs.  9-10. 


Several  imperfect  internal  casts  of  a  species  of  Schizophoria  ha\ariy^ 
been  collected  at  Newfoundland.  They  are  all  too  poorly  preserve: — ^d 
for  certain  identification,  but  have  the  general  form  of  S,  striatula  c— •r 
S,  propinqua.  The  pedicle  valve,  however,  seems  to  be  too  depresse  ^ 
for  the  latter  species,  and  they  may  be  doubtfully  referred  to  S^- 
striutula. 
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growth.  In  the  pedicle  valve  the  dental  lamellae  are  united  to  form  a 
Bpondylium^  which  is  supported  by  a  median  septum,  and  in  the  in- 
ternal casts  these  dental  lamellae  and  the  median  septum  are  repre- 
sented by  slits. 

The  dimensions  of  the  best  specimen  observed,  apparently  a  brachial 
valve,  are :  length,  40  mm. ;  width,  25  mm. ;  convexity,  7  mm. 

Remarks. — This  species  has  been  recognized  at  both  the  Newfound- 
land and  the  Greenwood  lake  localities,  always  in  the  condition  of 
imperfect  internal  casts,  upon  which  the  characters  are  always  more 
or  less  obscure.  There  seems  to  be  no  other  species,  however,  than 
Amphigenia  elongata  with  which  the  specimens  can  be  identified. 


SPIRIFER   MACROTIIYRIS   Hall. 

Plate  LIL,  Figs.  1-3. 

1867.     Spirifer  macroihyris  Hall,  Pal.  N.  Y.,  Vol.  IV.,  p.  202,  pi.  30, 
figs.  16-20. 

Description. — Shell  large,  subelliptical  in  outline,  much  wider 
than  long;  hinge-line  nearly  equaling  the  greatest  width;  cardinal 
extremities  angular  or  a  little  rounded.  Pedicle  valve  moderately 
convex,  with  a  well-defined,  rather  shallow,  rounded,  smooth  mesial 
sinus;  cardinal  area  of  moderate  width,  a  little  concave,  sharply  de- 
fined and  extending  to  the  cardinal  extremities;  delthyrium  large, 
broadly  triangular.  In  the  internal  casts  the  muscular  impression  is 
large  and  prominent.  Brachial  valve  more  convex  than  the  pedicle; 
mesial  fold  prominent,  subangular  posteriorly  and  rounded  toward 
the  front.  Surface  of  each  valve  marked  by  from  six  to  ten  rather 
broad,  depressed,  rounded,  simple  plications  on  each  side  of  the  fold 
and  sinus. 

The  dimensions  of  the  largest  specimen  observed  from  New  Jersey 
are:  width,  98  mm.;  estimated  length  of  shell,  40  mm. 

Remarks. — The  only  specimens  of  this  species  which  have  been  ob- 
served are  very  im]x?rfect,  but  they  seem  to  possess  characters  which 
belong  to  no  other  Spirifer  than  S.  macroihyris.  Some  of  the  smaller 
individuals  from  Newfoundland  were  at  first  thought  to  represent  tbe 
Oriskany  species,  S.  murchisoni,  Imt  the  pedicle  valves  are  less  strongly 
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convex  and  have  less  angular  plications  than  that  specie,  and  they 
seem  to  agree  essentially  with  the  larger  specimens,  which  exhibit  more 
typically  the  characters  of  S.  macrothyris. 


SPIRIFER  sp.  undt. 
Plate  LII.,  Fig.  4. 

Description. — A  single,  fairly  well-preserved  specimen  of  the 
brachial  valve  of  a  Spirifer  has  been  observed  from  the  Newfound- 
land locality  which  cannot  be  definitely  identified  with  any  of  the 
described  species.  It  is  nearly  semi-circular  in  outline,  with  the 
hinge-line  equaling  the  greatest  width  and  with  angular  cardinal 
extremities.  The  mesial  fold  is  not  greatly  elevated  above  the 
general  surface,  and  is  marked  along  its  median  line  by  an  angular 
furrow  much  deeper  and  wider  than  the  furrows  which  separate  the 
plications  upon  the  lateral  slopes  of  the  valve.  Each  lateral  slope  is 
marked  by  eleven  or  twelve  angular  plications  which  become  smaller 
and  smaller  toward  the  cardinal  extremities. 

The  dimensions  of  the  only  specimen  observed  are:  length,  16  mm. ; 
width,  30  mm. 

Remarks. — The  peculiar  feature  of  this  species  is  the  deep  furrow 
along  the  mesial  line  of  the  fold.    Spirifer  pennattis  Atw.  frequently 


DEVONIAN  FAUNAS.  377 

CYRTINA   HAMILTONENSIS   Hall. 

Plate  LII.,  Fig.  5. 

1867.     Cyrtina  hamiltonensis  Hall,  Pal.  N.  Y.,  vol.  IV.,  p.  268,  pi.  27, 
figs.  1-4,  pi.  44,  figs.  26-33,  38-52. 

Description. — Imperfect  specimens  of  a  species  of  Cyriina  occur  at 

lx)th  the  Newfounland  and  the  Greenwood  lake  localities  of  this  for- 

onation,  which  seem  to  be  identical  with  C.  hamiltonensis.    The  pedicle 

Talve  is  subpyramidal  in  form,  with  a  high,  nearly-flat  cardinal  area, 

and  in  the  internal  ca^ts  a  slit  representing  the  median  septum  reaches 

from  the  beak  more  than  half  way  to  the  front  of  the  valve.     The 

mesial  sinus  is  well  defined,  smooth,  rather  shallow  and  rounded  in 

the  bottom,  and  on  each  lateral  slope  there  are  five  or  six  simple, 

rounded  plications.    The  brachial  valve  is  depressed-convex,  with  the 

mesial  fold  flattened  and  but  little  elevated  above  the  general  surface 

of  the  valve;  the  plications  upon  the  lateral  slopes  resemble  those  of 

the  opposite  valve. 

The  dimensions  of  the  best  pedicle  valve  observed  are :  length  from 
beak  to  front  margin,  9  mm.;  width,  11  mm.;  height  of  area,  5  mm. 
Remarks. — The  only  specimens  of  this  species  which  have  been  ob- 
served are  imperfect  internal  casts,  but  they  exhibit  the  characteristics 
of  this  common  Devonian  species. 

ANOPLOTHECA  ACUTIPLICATA    (CoU.). 

See,  also,  pp.  370  and  383. 

The  specimens  of  this  species  in  the  Newfoundland  grit  do  not  differ 
materially  from  those  found  in  the  Onondaga  limestone  of  the  Dela- 
ware valley,  except  in  being  preserved  in  sandstone  in  the  condition 
of  internal  casts.  They  somewhat  resemble  the  Oriskany  species,  A. 
Habellites.  but  are  constantly  smaller. 
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MOLLUSCA. 

PELECYPODA. 

PTERINEA   FLABELLA    (Con.). 

Plate  LII.,  Fig.  12. 

1884.    PteHfiea  flahella  Hall,  Pal.  X.  Y.,  vol.  V.,  pt.  I.,  p.  93,  pi.  U. 
figs.  1-21,  pi..  15,  figs.  1,  4-6,  8-10,  pi.  83,  figs.  11^12. 

In  the  Newfoundland  locality  several  imperfect  specimens  of  a  large 
species  of  Pterinea  have  been  observed,  which  seem  to  represent  the 
common  Hamilton  species,  P.  flabella,  of  New  York.  In  none  of  the 
specimens  can  the  complete  form  of  the  shell  be  observed,  but  the 
shell  is  oblique,  with  a  broad  and  nearly-flat  posterior  wing,  the  an- 
terior auriculation  being  destroyed  in  all  of  the  specimens  observed. 
The  body  portion  of  the  left  valve  is  subovate  in  outline  and  is  marked 
with  very  coarse,  rounded  cost»,  with  alternate  finer  ones,  besides  in- 
distinct, concentric  lines  of  growth,  these  markings  being  identical 
with  those  of  authentic  specimens  of  P.  flabella  from  the  New  York- 
Hamilton  shales.  The  height  of  the  best-presen'ed  specimen  in  the 
collection  is  about  40  mm. 
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terior  auriculation  convex,  limited  posteriorly  by  a  distinct,  broadly- 
Toundod  sinus,  its  anterior  margin  rounded;  posterior  wing  large, 
nearly  flat,  rather  sharply-defined  by  the  posterior  mnbonal  slope,  its 
posterior  margin  concave  and  it^  posterior  extremity  angular.  Surface 
of  the  left  valve  marked  by  moilerately  coarse,  radiating  costa?  which 
alternate  more  or  less  irregularly  with  finer  oni»s,  the  alternation  being 
more  conspicuous  upon  the  posterior  ix)rtion  of  the  shell ;  also  marked 
by  concentric  lines  of  growth,  which  give  to  the  surface  a  reticulate 
appearance.  Upon  the  wings  the  markings  are  less  conspicuous  than 
upon  the  body  of  the  shell.     Right  valve  not  seen. 

The  dimensions  of  an  average  specimen  are:  height,  19  mm.;  ex- 
treme length,  34  mm. 

Remarks. — This  species  has  been  observed  only  in  the  Greenwood 
lake  locality,  where  it  occurs  quite  commonly.  The  specimens  are  all 
internal  casts,  so  the  surface  markings  are  not  so  conspicuous  as  upon 
the  external  surface  of  the  shell.  The  proportions  and  general  form  of 
the  specimens  seem  to  be  most  like  authentic  specimens  of  the  New 
York  Hamilton  species.  A,  decussata,  but  none  of  the  New  Jersey 
specimens  have  been  observed  to  attain  as  large  a  size  as  the  larger 
individuals  of  that  species,  and  the  anterior  auriculation  is  more  con- 
spicuous than  is  usually,  but  not  always,  the  case  in  the  New  York 
specimens. 


Descriptions  of  Species  in  the  Faunas  of  the  Monroe  Shale 
AND  Bellvale  Flags. 

MOLLUSCOIDEA. 

BRYOZOA. 

fenestella?  sp.  undet. 

A  few  specimens  of  fenestelloid  bryozoans  have  been  collected  from 
various  localities  in  the  Monroe  shales  of  New  Jersey,  but  none  of 
tiiem  are  in  a  proper  state  of  preser\'ation,  even  for  accurate  generic 
determination. 
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BRACHIOPODA. 

0RTH0THETE8   PANDORA    (Bill.). 

Plate  LIII.,  Fig.  6. 
See,  also,  pp.  367  and  373. 

A  few  species  of  Orthothetes  from  Greenwood  lake  may  be  referred 
provisionally  to  the  species  0,  pandora.  The  specimens  are  all  imper- 
fect and  much  distorted,  so  that  in  all  of  them  the  characters  are  more 
or  lese  obscure. 


GHOXETES   C0R0NATU8    (Con.).? 

Plate  LIII.,  Fig.  5. 

1867.     ChonHes  coronaia  Hall,  Pal.  X.  Y.,  vol.  IV.,  p.  133,  pi.  21, 
figs.  9-12. 

A  few  distorted  specimens  of  a  flat,  eubelliptical  brachiopod  shell, 
some  of  which  seem  to  retain  the  bases  of  cardinal  spines^  may  be 
referred  with  doubt  to  the  species  Chonetes  coronaius.  If  the  shell 
really  possesses  cardinal  spines  and  is  a  true  Chonetes^  then  its  size 
and  rather  coarse,  radiating  markings  correspond  more  closely  with 
the  characters  of  C.  coronatus  than  with  any  other  species  of  the  genus. 
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angles  to  the  hinge-line.  Between  this  spine  and  the  beak  the  bases 
of  one  or  two  additional  spines  may  be  detected.  The  characters  of 
the  shell  are  not  well  enough  preserved  to  admit  of  its  certain  identi- 
fication^ and  in  the  great  length  of  the  outer  cardinal  spines  it  seems 
to  differ  from  any  of  the  described  species  of  the  genus  from  the 
horizon  to  which  it  belongs. 

CH0NETE8   Sp.   UUdct. 

An  occasional  small,  imperfect  and  more  or  less  distorted  specimen 
of  Chanetes  is  met  with  in  the  Monroe  shales  of  New  Jersey,  which 
resembles  more  or  less  closely  some  of  the  smaller  Hamilton  species  of 
the  genus  in  New  York,  but  none  of  them  are  perfect  enough  for 
certain  identification. 

CAMAROTOECHiA  sp.  undet. 

Occasional  specimens  of  Ehynchonelloid  shells  occur  in  the  Monroe 
shales  of  New  Jersey,  which  doubtless  represent  some  of  the  New 
York  Hamilton  species  of  Camarotcechia,  but  none  of  the  specimens 
can  be  identified  with  certainty.  From  the  locality  north  of  the 
Clinton  reservor  a  single  specimen  seems  to  possess  the  general  form 
and  proportions  of  C  sappho  Hall,  but  the  identification  cannot  be 
made  with  certainty  because  of  the  imperfection  of  the  specimen. 


TROPIDOLEPTUS   CARINATUS    (Con.). 

Plate  LIII.,  Fig.  2. 

1867.     Tropidoleptm  carinatus  Hall,  Pal.  N.  Y.,  vol.  IV.,  p.  407,  pL 
62,  figs.  2-3. 

Description, — The  New  Jersey  specimens  of  this  species  are  all  dis- 
torted and  imperfect,  but  some  of  them  retain  characteristic  features^^ 
of  the  species.  The  shell  is  normally  concavo-convex,  but  in  nearly 
all  cases  the  New  Jersey  specimens  are  crushed  perfectly  flat;  the 
outline  is  subsemi-elliptical,  with  the  straight  hinge-line  equaling, 
greater  or  less  than,  the  width  of  the  shell ;  the  cardinal  extremities 
are  rounded  or  subangular;  the  lateral  margins  are  straight  or  convex,. 
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rarely  a  little  concave  just  in  front  of  the  hinge-line;  the  anterior 
margin  regularly  rounded.  Pedicle  valve  convex,  broadly  subcarinate 
along  the  mesial  line,  from  which  the  surface  slopes  to  the  lateral 
margins  with  a  flattened  convex  curve;  beak  small;  cardinal  area 
rather  narrow,  its  margins  subparallel.  Brachial  valve  nearly  flat, 
or  slightly  concave,  often  with  a  narrow  mesial  sinus  which  becomes 
more  conspicuous  anteriorly.  Surface  of  each  valve  marked  by  from 
eighteen  to  twenty,  broad,  simple,  rounded  plications,  the  median  one 
on  the  iKjdicle  valve  l)eing  broader  and  more  elevated  than  the  others, 
with  a  corresponding  broader  furrow  along  the  median  line  of  the 
brachial  valve.  The  plications  are  crossed  by  fine,  concentric  striae, 
and  by  a  few  stronger,  imbricating,  lamellose  lines  of  growth. 

The  dimensions  of  the  kst  of  the  New  Jersey  specimens  are: 
length,  14  mm.;  width,  11  mm. 

Remarks. — The  New  Jersey  specimens  are  all  badly  crushed  and 
distorted,  but  some  are  sufficiently  well-preserved  to  make  the  certain 
identification  of  the  species  possible. 


SPIKIFKU   AUDACILUS    (CoU.).? 

Plate  LIII..  Fig.  1. 

ISOr.     Spirifer  medmlis  Hall,  Pal.  N.  Y.,  vol.  IV.,  p.  227,  pi.  38, 
figs.  1-25,  pi.  ;m*,  i\gi^.  1-11. 


DeAcrifdiun. — A  ftnv  saiall,  di^torU'd,  jnore  or  les^  imperfect  speci- 
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AMBOCOELTA   UMBOXATA    (CoD.). 

1867.     Amhocxjelia  umhonaia  Hall,  Pal.  N.  Y.,  vol.  IV.,  p.  259,  pi.  44, 
fig8.  r-18. 

Description, — Shell  small,  plano-convex,  length  and  width  nearly 
equal  or  a  little  wider  than  long;  hinge-line  a  little  shorter  than  the 
width  of  the  shell ;  cardinal  extremities  rounded.  Pedicle  valve  gib- 
1k>us;  the  umbo  elevated ;  the  beak  rather  large  and  incurved ;  mesial 
sinus  narrow,  distinct  from  the  ])eak  to  the  front  of  the  shell ;  cardinal 
area  high,  concave.  Brachial  valve  depressed-convex  or  nearly  flat, 
sometimes  concave  towards  the,  front  and  lateral  margin.s.  Surface  of 
both  valves  smooth  or  with  a  few  concentric  line^j  of  growi:h  near  the 
margin. 

The  dimensions  of  the  best  specimen  obsen^ed  from  New  Jersey  are : 
length,  3.5  mm. ;  width,  4.5  mm. 

Remarks, — The  only  si>ecimens  of  this  species  which  have  been  on- 
served  in  the  New  Jersey  collections  are  from  the  fossil  locality  in  the 
Monroe  shales  near  the  shore  of  Greenwood  lake.  They  are  not  at 
all  common,  and  are  found  only  in  the  condition  of  internal  casts, 
which  are  usually  distorted  and  poorly  preserved. 


AXOPLOTIIECA    ACUTIPLICATA    (Con.).? 

riate  LI II..  Fig.  3. 
See,  also.  pp.  370  and  377. 

The  internal  casts  of  what  seems  to  be  a  species  of  Anoplotheca  are 
among  the  commonest  fossils  found  in  the  Monroe  shales  at  the  Green- 
wood lake  locality.  The  specimens  in  this  condition  do  not  seem  to 
iliflfer  materially  from  those  found  in  the  Newfoundland  grit  which 
have  been  identified  as  A,  acutiplicata.  All  of  the  specimens  are  in 
an  unsatisfactory  condition  for  study,  but  this  identification  seems  to 
l>e  the  correct  one. 
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MOLLUSCA. 

PELECYPODA. 

ACTiNOPTEBiA  sp.  undet, 

A  few  fragmentary  specimens  of  Pelecypod  shells  which  evidently 
belong  to  the  genus  Actinopteria  have  been  observed  in  the  Monroe 
shales.  None  of  them  are  complete  enough  for  specific  identification, 
but  they  resemble,  in  general,  the  New  York  Hamilton  members  of  the 
genus. 

PALAEONEILO   EMARGINATA    (Con.). 

Plate  LIII.,  Figs.  10-11. 

1885.     PalceoneUo  emarginata  Hall,  Pal.  N.  Y.,  vol.  V.,  pt.  I.,  p.  338, 
pi.  50,  figs.  1-11. 


Description. — "Shell  of  medium  size  or  larger,  subelliptical ;  length 
usually  more  than  twice  the  height;  basal  margin  gently  curving  or 
nearly  straight  from  the  post-inferior  angle  to  the  anterior  end,  where 
it  is  more  abruptly  rounded;  posterior  margin  deeply  sinuate. 
Cardinal  line  gently  arcuate.     Anterior  end  regularly  and  somewhat 
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Remarks, — The  New  Jersey  specimens  of  this  species  have  been  ob- 
served only  from  the  outlet  of  the  Oak  Ridge  reservoir  near  New- 
foundland. They  possess  the  characteristic,  regular,  strong,  lamelli- 
form,  concentric  ridges  and  the  deeply-emarginate,  post-inferior  ex- 
tremity of  the  species,  and  the  identification  is  more  satisfactory  than 
that  of  almost  any  other  species  collected  from  this  horizon. 


PARACYCLUS   ELLIPTICA    Hall.? 

1885.     Paracyclus  elliptica  Hall,  Pal.  N.  Y.,  vol.  V.,  pt.  T.,  p.  440, 
pi.  72,  figs.  23-38,  pi.  95,  fig.  18. 

A  single  distorted  and  imperfect  specimen  of  a  pelec}"pod  shell  from 
the  outlet  of  the  Oak  Ridge  reser\'oir  suggests  Paracyclus  elliptica, 
but  the  identification  is  necessarilv  uncertain. 


GRAMMYSIA   Sp.  UUdet. 
Plate  LIII.;  Figs.  8-9. 

At  the  outlet  to  the  Oak  Ridge  n^sorvoir  near  Newfoundland  several 
specimens  of  Orammysia  have  l)eon  collected.  All  of  them  are  dis- 
torted, and  are  too  imperfectly  i)rc*served  for  certain  specific  identifi- 
cation, but  they  possibly  represent  more  than  one  species.  Some  of 
thwn  resemble  the  illustrations  of  G,  alveata  (Con.),*  but  the  identifi- 
cation cannot  Ik?  made  with  certainty. 

The  members  of  this  genus  may  l>e  easily  recognized  by  their  robust 
form  and  by  the  coarse,  concentric  wrinkles  of  the  shell.  These  New 
Jersey  specimens  are  probably  identical  with  some  of  the  numerous 
forms  which  have  Ixien  descrribed  from  the  Hamilton  formation  of 
New  York. 


•  Pal.  N.  Y.,  vol.  v.,  pt.  I.,  p.  370,  pi.  GO,  figs.  1-11. 
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GASTROPODA. 

CYKTONELLA   MITELLA   Hall. 

Plate    LIII..  Fig.  12. 

1879.     CyrtoUtes  (Cyrtonella)  mitella  Hall,  Pal.  N.  Y.,  vol.  V.,  pt 
II.,  p.  123,  pi.  25,  figs.  23-28. 

Description, — "Shell  arcuate,  su])ovoid,  making  altogether  less  than 
two  volutions  in  the  same  plane ;  first  volution  very  minute;  the  body- 
whorl  rapidly  expanding  to  the  aperture,  which  is  nearly  circular;  the 
peristome  scarcely  spreading ;  the  shell  carinate,  and  the  casts  obtusely, 
but  distinctly,  angular  on  the  dorsum ;  apparently  not  sinuate  or  but 
slightly  undulated  on  the  anterior  margin.  Surface  marked  by  regu- 
lar, sharply-elevated,  subparallel,  tranr^verse  striae,  which  are  compara- 
tively distant  (at  least  twice  or  thrice  their  width)  near  the  apex  and 
on  the  upper  part  of  the  outer  volution,  but  become  more  crowded 
towards  the  front  of  the  shell.  On  the  upper  part  and  sides  of  the 
shell  the  intermediate  spaces  are  regularly  cancellated  by  short,  re- 
volving striae,  which  hardly  rise  so  high  as  the  transverse  ones,  giving 
the  entire  surface  a  pitted  or  finely-reticulate  character.  Approaching 
the  margin  the  spaces  between  these  striae  diminish,  as  the  result  of 
the  rate  of  growth  in  the  shell,  and  they  often  Ixicome  so  crowded  as 
to  present  the  character  of  simple,  undulating,  granulose   lines  of 
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8TROPHOSTYLU8  ?  Bp.  Undet. 

Plate  LIII.,  Figs.  13-16. 

Among  the  specimens  collected  from  the  Monroe  shales  of  New 
Jersey  there  are  several  imperfect  and  distorted  coiled  shells,  which 
are  probably  referable  to  the  genus  Strophostylus.  In  none  of  them 
are  the  characters  sufficiently  well-preserved  for  specific  identification, 
and  even  the  generic  reference  must  be  considered  doubtful. 


ABTHROPODA. 

TRILOBITA. 

HOMALONOTUS  DEKAYi  (Green). 

1888.  Homulonoius  Dekayi  Hall  and  Clarke,  Pal.  N.  Y.,  vol.  VII., 
p.  7,  pi.  2,  figs.  1-11,  pi.  3,  figs.  1-5,  pi.  4,  figs.  1-6,  pi.  5, 
figs.  1-10. 

At  Sylvester's  Comers  a  single  thoracic  segment  of  a  trilobite  has 
been  found  in  the  Monroe  shales,  which  is  evidently  a  portion  of  a 
species  of  Homalonotus,  and  is  probably  the  common  New  York 
Hamilton  species  of  the  genus,  //.  dekayi. 

PHACOPS  RAi^A  (Green). 

Plate  LIII.,  Fig.  18. 

1888.  Phacops  rana  Hall  and  Clarke,  Pal.  N.  Y.,  vol.  VII.,  p.  19,  pi. 
r,  figs.  1-11,  pi.  8,  figs.  1-18,  pi.  8  A,  21-33. 

Imperfect  and  distorted  specimens  of  the  head  of  this  species  have 
been  found  in  some  of  the  localities  of  the  Monroe  shale  in  New 
Jersey.  The  species  may  be  recognized  by  its  large  and  broad  glabella 
without  lateral  furows.     The  specimen  here  illustrated  is  the  best 
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one  which  has  been  observed,  and  it  exhibits  the  characters  of  the 
species  as  well  as  they  can  be  seen  in  any  New  Jersey  specimen  so 
far  collected.    The  thorax  and  pygiduim  have  not  been  observed. 


DALMANiTES  sp.  cf.  D.  ANCHIOPS  (Green). 

Plate  LIII.,  Fig.  17. 

1888.     Dalmanites  (Chasmops)  anchiops  Hall  and  Clarke,  PaL  N.  Y., 
vol.  VII.,  p.  59,  pi.  9,  figs.  1-6, 10, 12-13,  pi.  10,  figs.  1-14. 

A  single  specimen  of  the  pygidium  of  a  large  species  of  Dal- 
manites  has  been  collected  at  the  Greenwood  lake  locality  in  the 
Monroe  shale.  It  is  imperfect  and  distorted,  but  seems  to  resemble 
D.  anchiops  more  closely  than  any  other  species.  The  axis  tapers 
rather  gradually  and  is  divided  into  fifteen  or  sixteen  segments.  The 
plurse  are  flattened  and  are  marked  by  about  twelve  segments.  The  ter- 
minal spine  of  the  pygidium  is  not  preserved  in  the  New  Jersey  speci- 
men, but  its  posterior  extremity  is  imperfect  and  the  spine  may  have 
been  destroyed.  The  specimen  is  in  such  a  condition  of  preservation 
that  this  identification  can  in  all  events  he  considered  only  as  pro- 
visicmal. 


Plates  and  Explanations. 

(All  Fifirures  Are  Natural  Size,  UnleBS  Otherwise  Indicated). 
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PLATE  I. 

PAGE. 

foramii^ifebaV   Ill 

Figs.       1-2.  Two  specimens.     A'efi?<ow,  Locality  1S6  A. 

OBTHIS    NEWTONENSIS    n.    sp 113 

Fig.  3.  -The  internal  cast  of  a  pedicle  valve,  showing  the  mus- 

cular scar.     Locality  1S6  A,     (x2). 

4.  A  similar,  but  larger  pedicle  valve.    Same  locality,    (z  2). 

5.  The  internal  cast  of  a  brachial   valve.     Same  locality. 

(x2). 

LINOULELLA    8T0NEAXA    Whitf 112 

Fig.  6.  A  nearly  perfect  single  valve,  showing  the  peculiar  surface 

markings.    Nctcton,  Locality  136  A,     (x2). 

AGRAULOS    SABATOOENSIS    Walc 118 

Fig.  7.  A  large,  nearly  complete  cranidium,  with  profile  in  out- 

line.    Blairstotcn,  Locality  175  A, 

8.  A  large  free  cheek.    Same  locality. 

9.  A  medium-sized  pygidium.    Same  locality. 

PTYCHOPABIA    BLAIBI    n.    Sp 116 

Figs.  10-11.  Two  cranidia  of  average  size.    Blairstotcn^  Locality  175  A. 

(x5). 
12.  Profilf^  vit-w  of  crflnklium.  in  outline.      f^tS). 
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Plate  I. 


CAMBRIAN. 


i 


PLATK  II. 

SOLEXOPLEI'IIA    JER8EYEXSIS    Weller. 


PAGE. 

119 


Pigs.       1-G.  Dorsal  and  lateral  views  of  thiw  cranidia.     Carpcntern- 
rillc,  Locali ty  Hi t  A.     ( x  H ) . 

7.  Dorsal  view  of  an  incomplete  pygidiuin.     Same  locality. 

(x4). 

8.  Transverse  outline  of  the  same. 


OLENELH  S     THOMPSONr      (  Hall ) 

Figs.     0-10.  Dorsal  views  of  two  cranidia.     Franklin  Furnace. 
(892) 


114 


Geol.  Subvey  of  N.  J. — 1902.     Paleontology. 


Plate  II. 


CAMBRIAN. 


PLATE  III. 

DIKEXOCEPIIALU8    NEWT0XENHI8    U.    Sp 

Fig.  1.  Dorsal   view  of  a  nearly  complete  cranidium,  with  the 

profile  in  outline.     Xvicton^  Looalitif  136  A. 

2.  Dorsal  view  of  a  cranidium.  with  free  cheek  attached. 

Same  locality. 

3.  Dorsal  view  of  a  small  pygidium,  with  profile  in  outline. 

Same  locality. 

4.  Doi-sal    view    of    a    large,    imperfect    pygidium.      Same 

locality. 
5-7.  Dorsal  views  of  three  more  or  less  incomplete  free  cheeks, 
probably  belonging  to  this  species.     Same  locality. 

dLEXEixus?     sp.   undet 

Fig.  8.  An  imperfect  free  cheek,     yctrton,  Locality  136  A. 

PTYCHOPARIA  »p.   undet 

Fig.  9.  Dorsal  view  of  an  imperfect  cranidium.    Newton^  Locality 

136  A.     (x2). 

PTYCIIOPABIA    >'EWTONEXSIS    n.    Sp 

Fig.  10.  Dorsal   view   of  a  cranidium.     Newton^   Locality  136  A. 

(x4). 
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l^LATE  III. 


CAMBRIAN. 


PLATE  IV. 

PAGE. 

POLYCiYRATA    SINISTRA    11.    sp I.'IO 

Figs.       1-2.  Vertical  and  profile  views  iu  outline,     (-olumhia.  Locality 
£10  A. 

RAI»IIISTOMA    CX)LUMBIANA    n.    sp I28 

Figs.       3-4.  Vertical  and  profile  \\e\v»  of  the  type  specimen.     Colum- 
bia, Locality  210  A. 
5.  Cross-section  of  the  perii>heral  angle,  showing  the  thicken- 
ing of  the  shell.     (Enlarged.) 

ECCYLIOMPIIALUS    SUBELLIPTICA    n.    sp 129 

Fig.  t>.  View  of  the  type  specimen.     Columbia,  Locality  210  A, 

CYRTOLITES    8INUATUS    H.    &    W 127 

Fig.  IK  Lateral  view  of  outer  volution,  with  cross-section  in  out- 

line.    Columbia,  Locality  210  A. 

OALMANELLA    WEMPLEi    Cleland 124 
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Plate  IV. 


BEEKMANTOWN. 


Vltx. 


Fig. 


1T.ATK  V. 


ILLAKM'ins   rOLI'MIJIANA   n.    Sp 

1.  A  fiHM'  ohwk.     Coliiinhia,  LocAility  JIO  A. 
*J-;(.   Dorsjil  view  and  profile  in  outline  of  a  large  cranidium. 
Samr  locality. 
4.  A  iHM-fect  pygidiuni.     ^amv  locality. 


ISOTKLl'S    (•  A.N  ALLS     (Wllitf. 


r>.  (*ephalon  restored  in  outline  from  an  inromplete  free  chei'k. 

Columbia,   Locality  210  A. 
r».  I'ygidium  restowd  in  outline.     Same  locality. 


PAGE. 
183 


132 


CYKTOCKKAS     sp.     Ulldet 

Fig.  7.  Lateral  view  of  a  weathere<i  8i>ecimenv.  showing  the  septa 

and    the    slightly-curved    shell.      (-olumbia.    Locality 
J 10  A. 
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Plate  V. 


BEEKMANTOWN. 


PLATE  VI. 


niNDiA  PARVA  Ulrich 

Fig.  1.  A  specimen  of  rather  large  size. 


Jacksonhurg,  Locality 


PAGE. 

135 


receptaci:lites  Occident alis  Salt 

Fig.  2.  Weathered  section  of  a  nearly  complete,  subcircular  speci- 

men.    Near  Stilltcater,  Locality  15S  A. 

3.  Weathered  surface,  showing  the  arrangement  of  the  termi- 

nations of  the  spicules.     Near  ^pringdale^  Locality 
156  A. 

4.  Weathered  surface  with  projecting  spicules,  the  condition 

in  which  the  species  usually  occurs.     Same  specimen 
as  last. 
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ROMINGEBIA?  TBENTONENBIS  n.   sp.. 


Fig.  5.  A   weathered    specimen   partially    restored. 

water.  Locality  lo3  B. 

STREPTELASMA   CORNICULUM    Hall 


Near  Still- 
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Plate  VI. 


TRENTON. 


PLATE  VII. 


NYCTOPORA    BILLINUSI    Nich. 


Fi^s.       1-2.  Transverse  and  vertical  sections  of  the  sj)ecie8.    JackMon- 
burp.  Locality  17J^  A.     (x5). 


ACTINOSTROMA  TREXTONENS18  n.  sp. 


Fips.       0-4.  Transverse  and  vertical  sections  of  the  species,  showing 
the  minute  structure,     (x  45). 


CALLOPORA  ap.  undet. 
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142 


F\^.  5.  lion^itudinal  section  of  a  specimen.     .Year  Reavvr  Run, 

Locality  VJ  A.      (x24). 


PlIYLLOI»OUINA   FEiVKSTRATA    (Hall). 


143 


Fig. 


(i.  Obverse  side  of  a  s|K'cimeu.     Near  Heaver  Run,  Locality 

7V    I.       (\  4). 


Geol.  Survey  of  N.  J. — 1902.     Paleontology. 


Plate  VII. 


TRENTON. 


PLATE  VIII. 

PAGE. 
PRASOPORA    siMULATRix    Ulrich 140 

Figs.       1-2.  Tangential  and  longitudinal  secrtions.     (x24). 

3.  Section  through  a  depressed-hemispherical  zoarium.    Jack- 
Honhurg,  Locality  17 Ji  A. 

MONOTRYPA  OLOItOSA  n.  sp 142 

Figs.       4-5.  Tangential  and  longitudinal  sections.    Near  Beaver  Run^ 
Locality  79  A.      (x24). 
G.  Section  through  a  subglobular  zoarium.     Same  locality. 

RHiNioiCTYA  sp.  undet 143 
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Plate  VIU. 


TRENTON. 


PLATE  IX. 

PAGE. 
OBBICULOIDEA  LAMELLOSA    (Hall) 147 

Figs.       1-2.  Vertical  and  lateral  views  of  a  nearly  perfect  brachi&l 
valve.    Jacksonhurg,  Locality  174  A,^     (x2). 

SCHIZOCRANIA  FILOSA  (Hall) 146 

Pigs.      3-4.  Vertical  views  of  two  brachial  valves.    Jacksonhiirg,  Lo- 
cality 174  A. 

ORBicuLOiDEA?  sp.  undet 147 

Pigs.       5-6.  Vertical  and  lateral  views  of  an  imperfect  brachial  valve. 
Near  Branchville,  Locality  75  A, 

LINGULA   PUILOMELA  Bill.  ? 145. 

Fig.  7.  An  incomplete  valve.     Near  Beaver  Run,  Locality  79  A, 

LINGULA    RICINIFORMIS    Hall 144 

Fig.  8.  A  nearly  perfect  valve,  partially  exfoliated.    Jacksonburg, 

Locality  174  A.^     (x2).         , 

'  CRANIA   sp.    undet 148 

Fig.  9.  A  complete  brachial  valve.     Near  Beaver  Run,  Locality 

79  A. 

LINGULASMA  GALENENSIS  W.  &   S 145 

Figs.  10-11.  Vertical  and  lateral  views  of  the  internal  cast  of  a  brachial 
vafve.  Drake's  Pond,  near  Netcton,  Locality  136  B, 

BAFINESQUINA    ALTERNATA     (Emm.) 148: 

Fig.  12.  View  of  a  nearly  complete  pedicle  valve.     Jackaonhurg, 

Locality  174  A. 
13.  Profile  of  the  same  specimen  in  outline. 

PLECTAMBONITE8    SERICEVS    (SoW.) 149 

Fig.  14.  A  nearly  perfect,  large  pedicle  valve.    Near  Beaver  Run, 

Locality  79  A. 
15.  A  brachial  valve.    Jacksonhurg,  Locality  174  A. 

STROPUOMENA    INCURVATA     ( Shcp. ) 150 

Fig.  16.  An  imperfect  brachial  valve.  Jacksonhurg,  Locality  174  A. 

17.  A  small  pedicle  valve.    Hame  locality, 

OBTins  TRICENARIA  Conrad. 151 

Figs.  18-21.  Brachial,  lateral,  pedicle  and  posterior  views  of  a  nearly 
l)erfe<t  specimen.    Jacksonburg,  Locality  174  A}^ 

PLECTORTIII8  PLICATELLA    (Hall) 152 

Figs.  22-24.  Pedicle,  lateral  and  anterior  views  of  a  nearly  complete 
specimen.    Near  Beaver  Run,  Locality  79  A, 

(899) 


PLATE  IX.— (Continued,) 

PLATTSTBOPHIA   BIFOBATA    (Schl.) 

Figs.  25-28.  Brachial,  pedicle,  lateral  and  anterior  views  of  a  complete 
specimen.    Near  Beaver  Run^  Locality  79  A, 


PAGE. 

153 


DINOBTHIS  PEGTINELLA    (Emm.)  . 


154 


Fig.  29.  A  pedicle  valve.     Drakei'a  Pond,  near  Newton,  Locality 

1S6B. 
30.  A  brachial  valve.    Same  localiiy. 

(400) 
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Plate  IX. 


TUENTON. 


PLATE  X. 

PAGE. 

DALMA.VELLA  TE8TUDINABIA   (Dal.  ) 155 

Fiff.  1.  A  pedicle  valve.    Jacknonhurg,  Locality  IIJ^  A.     (x2). 

2.  A  brachial  valve.    Jacknonhurg,  Locality  174  A."    (x2). 

DALMANKLLA  SUBAEQUATA  (Con.  ) 156 

Fijf.  3.  A  brachial  valve.    Jackaonhurg,  Locality  11 4  A.* 

4.  Posterior  view  of  a  complete  speiMmen.     Same  locality. 

KCKXIDIUM   AITTIIONEN818   Sard 157 

Fig.  5.  A  brachial  valve.     Jacksonhurg,  Locality  11^  A.*    (x2). 

0.  A  nearly  complete  pe<licle  valve.     t>amc  locality.     (x2). 
7.  Profile  of  the  same  in  outline.     (x2). 

CAMARELLA  INORNATA  n.  sp 157 

Figs.  8-10.  Pedicle,  brachial  and  lateral  views  of  a  complete,  large 
specimen.     Haincaburg,  Locality  192  A. 

PARA8TKOPIIIA  IIEMIPLICATA    (Hall) 158 

Figs.  11-14.  Brachial,  pedicle,  anterior  and  lateral  views  of  a  com- 
plete specimen.  Drake'tt  Pond,  iwar  Xetrton,  Locality 
ISO  B. 

RUYNCIIOTRKMA    IXAEQUn'ALVIS    (CaStW. ) 159 

Figs.  I.VIS.  Brachial,  pedicle,  anterior  and  lateral  views  of  a  complete 
specimen.     Jacksonhurg,  Locality  17^  A. 

IIHYNL  HOTkE^f  A  UEXTATA    (  [Iflll  I .  .  ,  151* 
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CTENODONTA  NASUTA  (Hall) 163 

Fig.  1.  The  internal  cast  of  a  large  right  valve.     "Near  IUff*B 

Pond,  Locality  131  A} 

WUITELLA  SUB0RBICULARI8  n.  sp 168 

Pig.  2.  A    nearly    complete   left    valve.      Jack80n})urg,    Locality 

174  A. 

CYBTODONTA  CANADENSIS  Bill 167 

Fig.  3.  An  incomplete  right  valve.    Jacksonhurg,  Locality  174  '^•" 

WJIITELLA  SUBTRUNCATA    (Hall) 169 

Fig.  4.  A  nearly  complete  right   valve.     Jacksonhurg,   Locality 

174  ^** 

ORTUODESMA  CANALICULATUM  Ulrich 171 

Fig.  5.  View  of  the  right  side  of  a  nearly  complete  internal  cast. 

Jacksonhurg,  Locality  174  ^-^ 

CUNEAMYA  TRUNCATULA  Ulrich 162 

Fig.  6.  A   nearly  complete  right  valve.     Ja^ksonhurg,   Locality 

174  A. 

CYRTODONTA  BIIXINGSI  Ulrich 166 

Fig.  7.  View  of  the  right  valve  of  a  nearly  complete  specimen. 

Drake's  Pond,  Near  Newton,  Locality  136  B, 

MODIOLOPSIS  DEPRESSA  n.  Sp 171 

Fig.  8.  A  complete  right  valve.    Jacksonhurg,  Locality  174  A,*^ 

MODIOLOPSIS  JERSEYENSIS   n.   Sp 170 

Fig.  9.  A  complete  right  valve.    Jacksonhurg,  Locality  174  A.^ 

MODIOLOPSIS  sp.  undet 

Figs.  10-11.  Two  right  valves.     Jacksonhurg,  Locality  174  A.^ 

MODIOLOPSIS  sp.  undet 

Fig.  12.  A  small  left  valve,  possibly  M.  jerseyennis,    Jacksonburg, 

Locality  174  A* 

MODIOLOPSIS  FABA    (Con. )....* 169 

Fig.  13.  A  right  valve.    Jacksonhurg,  Locality  174  A. 

14.  A  left  valve.    Same  locality. 

15.  Another  right  valve.    Same  locality. 

CLIDOPHORUS  NEGLECTUS  Hall 165 

Fig.  16.  A  left  valve.     Jacksonhurg,  Locality  174  A. ^ 

(402) 
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CTEXODOXTA  JER8EYENSIR  11.   S]) 164 

Fig.  17.  A  complete  right  valve.    Jacksonhurg,  Locality  174  ^-^ 

CTENODONTA  LEV  ATA    (  Hall ) ltJ5 

Pigs.  18-22.  Views  of  several  specimens  referred  to  this  species  pro- 
visionally.    Jacknonhurg,  Locality  17^  A. 

UONIOPllORA   CARINATUS    ( Ilall ) 173 

Fig.  28.  A    nearly    complete   left    valve.      Jacknonhurg,    Locality 

m  ^.** 
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ARCHINACELLA  PATELLIFOBMIS    (Hall) 174 

Figs.       1-2.  A  dorsal  and  a  lateral  view  of  a  nearly  complete  specimen. 
Jackaonburg,  Locality  174  A., 

PROTOWABTHIA  CANCELLATA    (Hall) 175 

Fig.  3.  Dorsal  view  of  a  large  specimen,  showing  the  transverse 

wrinkles  near  the  aperture.     Jacksonhurg,  Locality 

m  A. 
Figs.       4-5.  Dorsal  and  lateral  views  of  a  smaller,  nearly  complete 
specimen.     Same  locality, 

CYBTOLITES  ORNATUS  var.  MINOR  U.  &  S 174 

Figs.       6-7.  Dorsal  and  lateral  views  of  an  incomplete  specimen.    Jack- 
Honhurg,  Locality  17 4  A." 

oxY'Discus  SUBACUTUS  IJlrich 179 

Figs.       8-9.  Two  views  of  an  incomplete  specimen.     Near  Springdale, 
Locality  156  A. 

BUCANIA  PUNCTIFBONS    (Emm. ) 177 

Fig.  10.  Lateral  view  of  an  average-sized  specimen.    Jacksonhurg^ 

Locality  17-^  A." 

11.  Dorsal  view  of  a  smaller  specimen.    Same  locality. 

12.  The  surface  ornamentation  much  enlarged. 

ECCYLIOMPIIALUS  CONTIOUUS  Ulrich 185 

Figs.  13-15.  Three  views  of  a  complete  specimen.     Jackaonhurg,  Lo- 
cality 174  A. 

PHBAGMOLTTES  COMPBESSUS  Ck>n 178 

Figs.  16,  17.  Two  views  of  an  incomplete,  somewhat  distorted  specimen. 
Jackaonhurgy  Locality  174  ^' 

TETBANOTA  BIDOBSATA    (Hall) 176 

Figs.  18, 19.  Two   views   of   an   incomplete   specimien.       Jacksonhurg, 
Locality  174  A, 

ECCYLIOMPHALUS  TRENTONENSIS    (Con.) 184 

Figs.  ^,  21.  Two   views   of   an    incomplete   specimen.      Jacksonhurg, 
Locality  174  A. 

BAPniSTOM A    PEBACUTUM    U.    &    S 180 

Figs.  22, 23.  Two   views  of  an    incomplete   specimen.      Jacksonburg, 
Locality  174  ^.*' 

LIOSPIBA  MICULA    (Hall ) 182 

Figs.  24,  25.  Two  views  of  a  nearly  complete  specimen.    Jackaonburg, 
Locality  174  A, 

(404) 
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UOl/)PEA  SYMMETBIOA  Hall 186 

Figs.  26, 27.  Lateral  views  of  two  incomplete  specimens.    Jacksanhnrg, 
Locality  174  A, 

I/)PHQBPIRA  MEDIALIS  U.  &  8 181 

Fig.  28.  Lateral  view  of  a  nearly  complete  specimen.     Jackaon- 

hurg^  Locality  11^  A. 

HORMOTQHA   SALTERI  Ulrich 183 

Fig.  29.  lateral  view  of  an  incomplete  internal  cast.     Jackson- 

hurg.  Locality  174  A. 

noLOPEA  PABVULA  Ulrich 187 

Fig.  30.  Lateral  view  of  a  nearly  complete  specimen,  a  partial  in- 

ternal cast.     Jacksonhurg^  Locality  174  A. 

UOLOPEA   SUPRAPLANA   U.   &   S.  ? 187 

Figs.  31,  32.  Two  views  of  an  incomplete  specimen.    Jacksonhurg,  Lo- 
cality 174  A, 

CYCLONEMA  MONTREALENSIS  Bill 186 

Fig.  33.  Lateral  view  of  an  incomplete  specimen.     Near  Branch- 

villc.  Locality  75  A. 

LOPIIOSPIRA  OWENI  U.  &  S 181 

Fig.  34.  Lateral  view  of  an  incomplete  specimen.     Jacksonhurg, 

Locality  77^  A.*« 

PTEROTHECA   EXPANSA    (Emm.)  ? 179 

Fig.  35.  Dorsal  view  of  a  fragmentary  specimen.     Jacksonhurg, 

Locality  174  A. 
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ORTHOCEBAS    TENUISTRIATUM     (Hall) 188 

Fig.  1.  A  large  specimen,  showing  the  longitudinal  banding  of  the 

shell.     Jacksonhurg^  Locality  174  -4..* 
2.  A  small  fragment,  showing  the  transverse  markings  of  the 
shell. 

ORTHOCERAS    TENUITEXTUM     (Hall) 189 

Fig.  3.  Lateral  view  of  an  incomplete  si>ecimen  retaining  the  deli- 

cate surface  markings.    Jackaonburg,  Locality  174  -^l. 
4.  Surface  markings  of  the  same,  much  enlarged. 

CAMEROCERA8   PROTEIFORME    (Hall ) 190 

Fig.  5.  A  fragment  6f  a  small  siphonal  cast.     Near  tipringdale. 

Locality  156  A, 

ORTHOCERAS  sp.  uudet 190 

Fig.  G.  Jacksonhurg,  Locality  174  A. 

CONULARIA    TREN1X)NEN.SI8    Hall ISd 

Fig.  7.  A    nearly    complete    si)ecimen.      Jacksonhurg,    Locality 

174  A."^ 
8.  Surface  markings  of  the  same,  much  enlarged. 

CHITON?  sp 173 

Fig8.     9, 10.  Two  views  of  the  only  specimen  observe<l.     Jackftonhurg, 
Locality  114  A,* 

LEPERDTTIA  FABl^LITES    (Con.  ) 'Jll^ 
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HARPXNA  OTTAWEN8I8    (Bill. ) 191 

Fig.  1.  Dorsal  view  of  an  incomplete  head.     Jackttonhurgy  Lo- 

cality 174  A. 
2.  Impression  of  the  marginal  border  of  the  head.     Same 
locality. 

TRiNUCLEUS  cx>xcENTRicus  (Eaton) 192 

Figs.       3, 4.  Dorsal   and   anterior   views  of  a   nearly  complete  head. 
Jacksonhurg^  Locality  J74  A..^ 

I80TELU8  GIGA8  De  Kay 192 

Fig.  5.  A  small,  complete  individual  (after  Clarke). 

(5.  A   small,    incomplete   pygidium.      Jacksonburg,    Locality 

174  A. 
7.  A  large,  nearly  complete  free  cheek.     Near  Beaver  Run, 

Locality  70  A. 

BUMA8TU8   TRENTONEX8I8    (Emm.  )  . . 194 

Fig.  8.  A  nearly  complete  individual  with  the  head  crowded  out 

of  place.     Jaeksonhurg^  Locality  174  A." 
9.  A  complete  cranidium,  partially  exfoliated.     Same  locality. 

10.  A  larger,  incomplete  cranidium.     Jacksonburg^  Locality 

174  A. 

11.  A    nearly    complete    pygidium.      Jacksonhurg,    Locality 

174  A." 

12.  A  small,  complete  pygidium.     Near  Iliffs  Pond,  Locality 

137  A.^ 

13.  A   complete   free   cheek.      Jacksonburg,  Locality  174  A." 

BUMA8TU8  TRANSVER8ALI8  n.  Sp 195 

Fig.  14.  The  cranidium  and  pygidium  of  an  individual,  with  frag- 

ments of  the  thoracic  segments.  Hainesburg,  Locality 
192  A. 

BUMA8TU8  ELONOATUS   n.   sp *  .  .  195 

Fig.  15.  A  complete  pygidium,  slightly  distorted.     Near  Springdale, 

Locality  156  A. 

PTYCHOPYGE  JER8EYEN8I8   n.    sp 193 

Fig.  16.  An  incomplete  pygidium.     Jacksonburg^  Locality  174  A.* 

.  (407) 
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Figs.  17, 18.  Dorsal  and  lateral  views  of  a  nearly  complete  cranidium. 
Jacksonhurg,  Locality  IH  A.     (z2). 
Dorsal  view  of  the  same,  natural  size. 
A  complete  free  cheek.    Same  locality.     (x2). 
The  same.     Natural  size. 
A    complete   pygidium.      Jacksonhurg,    Locality   174  A.** 

(x2). 
The  same.     Natural  size. 

Restoration  in  outline  of  the  complete  head.     (x2). 
A  large  pygidium  which  doubtfully  belongs  to  this  species. 


19. 
20. 
21. 
22. 

23. 
24. 
25. 


PTERYQOMETOPUS?   Sp.   UOdet 

Fig.  26.  An  incomplete  free  cheek,  differing  from  other  representa- 

tives of  this  genus  in  its  elongate  genal  spine.    Jack- 
aonburg.  Locality  17^  A."     (x2). 
27.  The  same.    Natural  size. 
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PBOETU8  BREVIMAKGINATIT8   n.   Sp 197 

Fig.  1.  Dorsal  view  of  a  nearly  complete  cranidlum.     Jackson- 

burg,  Locality  17// A.      (x2). 
2.  Dorsal  view  of  the  same.     Natural  size. 

8.  Lateral  view  of  the  same  in  outline.     (x2). 

4.  A    nearly    complete   free   cheek.      Jacknonhurg,    Locality 

111,  A."*     (x2). 

5.  A  complete  pygidium.     t^ame  locality.     (x2). 
G.  The  same  in  outline.    Natural  size. 

7.  Restoration   in   outline  of   the  complete  head.      (x2). 

CYPIIASPia   TRKNTOXENSIS    n.    sp 197 

Fig.  8.  rk)rsal  view  of  a  nearly  complete  cranidium.     Jackson- 

hurg,  Locality  llJi  A.^ 

9.  The  same  in  outline.    Natural  size. 

10.  Lateral  view  of  the  same  in  outline.     (x2). 

ARGES  TUBERCULATIJS   n.   sp 199 

Fig.  11.  Dorsal  view  in  outline  of  a  nearly  complete  cranidium. 

AVar  lliff'H  Pond,  Locality  ISl  A.* 

12.  Dorsal  view  of  the  sam^.     (x2). 

13.  Anterior  view  of  the  same.     (x2). 

BRONTEUS    LUNATUS    Bill 198 

Fig.  14.  A    large,    incomplete   pygidium.      tSulphur    Springs,    Mo. 

Pal.  Coll.   Walker  Museum,   University  of  Chicago, 
No.  5,879. 
15.  A  small,  but  complete  pygidium.  JackHonhurg^   Locality 

n^i  A. 

lt>.  A  complete  individual    (after  Billings). 

PLATYMETOPU8  TRENTONEXSIS    (Cou.  ) 200 

Figs.  17-19.  Dorsal,  anterior  and  lateral  views  of  a  nearly  complete 
cranidium.      Drake's   Pond,    near   Netcton,    Locality 
136  B. 
20.  An    hypostome    which    possibly    belongs   to    this    species. 
Jacksonburg,  Locality  17 J/  A. 

OIX)NTOPLEURA    PARVULA     ( Walc.)  ? 201 

Fig.  21.  Dorsal  view  of  a  nearly  complete  cranidium.     Jackson- 

burg, Locality  i7-).      (x2). 
22.  Lateral  view  of  the  same  in  outline.     (x2). 

CALYMENE    SENARIA    CoU 20^^ 

Fig.  23.  Posterior   view  of   a   complete   pygidium.     Jacksonburg, 

Locality  17 Ji  A. 
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PSEUDOSPHAEREXOCHUS    TREXT0NENSI8    Clarke 205 

Figs.  24,25.  Dorsal   and   lateral   views  of  an   incomplete  cranidium. 
Jacksonhurgy  Locality  174  -'^•'" 

ENCRINURUS   TREXTONENSIS    Walc 202 

Fig.  26.  Dorsal  view  of  a  nearly  complete  pygidium.    Jacktonhurg^ 

Locality  174  A."^     (x2). 
27.  The  same  in  outline.    Natural  size. 

CERAURUS  PLEUREXANTHEMUS  Green 204 

Fig.  28.  An  incomplete  cranidium.    Jacksonhurgy  Locality  174  A.^ 

PTERYGOMETOPU8   CALLICEPIIALU8    (HalH 206 

Fig.  20.  An  incomplete  head.    Jacksonhvrg^  Locality  176  A.*^ 

30.  A  complete  pygidium.    Same  locality. 
HI.  A  nearly  complete  pygidium  of  larger  size.    Jacksonhurg, 

Locality  174  A." 
32.  A  complete  individual   (after  Billings). 

PTERYGOMETOPUS   INTERMEDIUS    (  Walc.  )  ? 208 

Fig.  33.  An  incomplete  pygidium.     i/acksonhurg.  Locality  174  A.* 

(410) 
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CORNULITES  sp.  undet 215 

Fig.  1.  iiussex.  Locality  Ji-^A, 

PLECTAliBONITEH    HEBICEUS    (SoW.) 21C 

Figs.       2. 3.  Tw'o  incomplete  and  somewhat  distorted  specimens.    muH- 
*t'jp.  Locality  ^^  .1. 

DALMANELLA  TESTUDINARIA    (  Dal. ) 216 

Fig.  4.  An  incomplete  iiedicle  valve.  Sussex^  IjOvality  ^^  A. 

rS.  Internal  cast  of  a  brachial  valve,    tiiarnc  locality. 

PLECTORTIIIS   PLICATELLA    (Ilall) 216 

Fig.  (».  An   incomplete  pedicle  valve.     Sussex^   Locality  J^Jf  A. 

DiPL()ORAi»Ti\s  FOLiACEua   (Murch. ) 211 

A  single  stipe.     Natural  size  (after  Hall). 

DIPLOGRAPTUS   AXOUSTIFOLIUS    (Hall ) 212 

A  single  stipe  (after  Hall).     (x2). 

A  i>ortion  of  the  same  still  further  enlarged  (after  Hall). 

DICRANOORAPTl'8    RAMOHUS    (Hall) 213 

A  small  specimen,  showing  the  bifurcation  of  the  stipe 

(after  Hall). 
The  same  enlarged    (after  Hall). 

C'ORYNOIDEH   CALICULARIS    Nich 214 

Fig.  12.  A  complete  stii)e  (after  Nicholson). 
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FAVOSITES  CORRUGATUS  n.  Sp 220 

Fig.  1.  A  portion  of  a  corallum.     FlatbrookviUc,  Locality  109  B. 

2.  A  iK>rtion  of  the  same  enlarged. 

FAV08ITE8  PYRIFORME  Hall 220 

Fig.  3.  Vertical    section    through    a    small    corallum.      NearptUB 

section.  Locality  2  A.^* 
4,5.  Longitudinal  and  transverse  se<*tions  of  the  same  (x2). 

HALY8ITES    CATEN'ULARIA    (  Linn.  ) *>y> 

Fig.  C.  Cro8»-8et*tion  of  a  portion  of  a  corallum.     Nearpass  sec- 

tion. Locality  2  A.'* 
7,  8.  Ix)ngitudinal  and  transvers*e  sections  of  two  corallites  of 
the  same.     ( x  5 ) . 

ZAPIIRENTI8   sp.    undet 223 

Figs.     0,  10.  lateral   views  of   two  »i)ecimen8,   probably   representing 
different  species.      Nvarpass  section.   Locality  2.4." 

DipnYPiiYLLUM  INTECJUMENTUM   Barrett 218 

Fig.  11.  Cross-section  of  a  corallite.     Nearpass  svetion.  Locality 

2A."     (x2). 

PRISMATOPHYLLUM    INEQL'ALIS     ( Hall) 219 
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MONOTBTPA    CORRUOATA    n.    Sp 

Fig.  1.  A  large,  subhemispheric  zoaxium.     Nearpass  section,  Lo- 

calitu  2  A* 
2,  3.  Two  tangential  sections,  showing  variation  in  the  size  of 
zocecia.    8ame  locality.     (x24). 

4.  A  vertical  section  from  the  inner  portion  of  a  zoarium. 

iSfome  locality,     (x24). 

5.  A  vertical  section  from  near  the  surface  of  a  zoarium, 

showing    the    more    abundant    diaphragms.       Same 
locality.     (x24). 


PAGE. 
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ESCHAROPORA    SILURIANA    n.    sp. 


225 


Fig.  0.  A  tangential  section,  showing  the  form  of  the  zoopcia  in 

both  their  procumbent  and  ei*ect  i)ortions.     Nearpass 
section.  LocaUty  2  A.^"     (x24). 
7.  A  vertical  section  of  the  same.     (x24). 

(418) 
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PTILODICTYA    FRONIX)SA    n.    sp 224 

Figs.       1, 2.  Vertical  and  tangential  sei'tians.     NearpanH  itccfion,  TjO- 
cality  2  A.*      (x24). 
3,  4.  Views  of  two  zoaria,  separated  along  the  mesotliecal  layer. 
Same  locality. 

PIIAENOPORA    PLATYPIIYLLA    James 

Fig.  5.  One  of  the  type  8i)eoiinens.  separated  along  tlie  mesothecai 

layer.  Pal.  Coll.  Walker  Museum,  University  of 
Chicago,  No.  041. 

Figs.       0,7.  '^rangential  and  vertical  sections  of  the  same.     (x24). 

ESCIIIAROPORA    SILU  UIANA    n.    Sp 225 

Figs.       8,  IK  Two  incomplete  zoaria.  seiwrated  along  the  mesothecai 
layer.     Xcarpasn  ftcction.  Locality  2A." 
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STBOPHEODO>'TA   BIPABTITA    226 

Fig.  1.  A  nearly  complete  pedicle  valve.     Nearpasa  section^  Lo- 

cality ^A.*'* 

2.  The  interior  of  an  incomplete  brachial  valve  partially  ex- 

foliated.    Same  locality. 

3.  A  nearly  complete  pedicle  valve,  showing  mucronate  ex- 

tension of  the  hinge-line.     Same  locality. 

4.  Internal  cast  of  a  pe<licle  valve.    Same  locality. 

5.  Surface  markings  enlarged.     Same  locality. 

OBTHOTHETES    DECKERENSIS    n.    sp 229 

Fig.  6.  A  nearly  complete  brachial  valve,  with  profile  in  outline. 

Nearpass  section^  Locality  2  A.* 
7.  A  nearly  complete  pedicle  valve.     Nearpass  section^  Lo- 
cality 8  A. 

ORTIIOTHETES  intebstriatits    (Hall) 229 

Figs.       8-9.  A  pedicle  and  a  brachial  valve.     Nearpass  section.  Lo- 
cality 2A.^^ 

LEPTAENA    RIIOMBOIDALIS     ( Wilck.) 228 

Fig.  10.  An  incomplete  pedicle  valve.     Nearpass  section,  Locality 

2  A." 

ciiONETES  jERSEYENSis  Weller 230 

Fig.  11.  A  small  pedicle  valve.     Nearpass  section.  Locality  8  A. 

12.  A  large,  incomplete  pedicle  valve,  showing  spine  bases  and 

curved  ribs.     Nearpass  section.  Locality  2  A.* 

13.  A  small   pedicle  valve,   showing  spine  bases.     Nearpass 

section,  Locality  8  A. 

14.  A  similar  pedicle  valve.     Nearpass  section.  Locality  2  A.* 

15.  A  large  brachial  valve.     Same  locality. 

16.  A  large  pedicle  valve.    Same  locality. 

PENTAMERUS    CIRCULARIS    U.    Sp 233 

Figs.  17-19.  Three  views  of  a  nearly  complete  pedicle  valve.    Nearpass 
section.  Locality  2  A.* 

ORT1II8    BXABELLITES    FocrStC 231 

Fig.  20.  A  nearly  complete  brachial  valve.     Nearpass  section.  Lo- 

cality 2A.» 

DALMANELLA    POSTELEOANTl'LA    n.    Sp 232 

Figs.  21,  22.  Two  i)edicle  valves.     Nearpass  section.  Locality  2  A.* 
and  8  A. 
23,  24.  Two  brachial  valves.     Nearpass  section.  Locality  8  A. 

(416) 


Fig. 


Fig. 


PLATE  XX.—  iCon4inued.) 

BHIPIDOMELLA  PHEOBLATA   n.   sp 


25.  A  pedicle  valve.    Nearpiiss  section.  Locality  2 A* 

26.  The  internal  cast  of  a  i)edicle  valve.     Same  locality. 


PHOLIDOPS    OVATA    Hall 

27.  A  complete  shell,  showing  external  markings.     'Nearpass 

section.  Locality  2  A."     (x3). 

28.  Internal  cast  of  a  similar  shell.    Same  locality,     (z3). 

29.  Internal  cast  of  a  smaller  individual.     Nearpass  section. 

Locality  2  A.'     (x3). 
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PLATE  XXI. 

PAGE. 
BUTNCHONELLA    DECKERENSIS    n.    Sp 234 

Figs.  1-4.  Pedicle,  brachial,  anterior  and  lateral  views  of  a  nearly 
complete  individual.    Nearpass  sectiont  Locality  8  A, 

BHYNCHONEIXA    AGGLOMERATA   n.    sp 234 

Figs.       5--8.  Brachial,  pedicle,  lateral  and  anterior  views  of  a  complete 
individual.     Nearpas8  section,  Locality  2  A,* 
9-11.  Brachial,  latei*al  and  anterior  views  of  a  smaller  indi- 
vidual.    Nearpass  section.  Locality  2  A.^* 

WILSONIA   GLOBOSA    U.    Sp 236 

Figs.  12-15.  Serial  sections  through  the  posterior  portion  of  the  shell, 
showing  internal  structure.  Nearpass  section^  Lo- 
cality 2  A." 

16-19.  Lateral,  brachial,  pedicle  and  anterior  views  of  a  very 
globose  individual.     Same  locality, 

20-22.  Lateral,  brachial  and  anterior  views  of  a  less  globose  in- 
dividual.    Same  locality, 

ATRTPA?    LAMELLATA    Hall 237 

Figs.  23-25.  Brachial,  lateral  and  anterior  views  of  a  large  individual. 
Nearpass  section.  Locality  2 A" 
26-29.  Brachial,  pedicle,  lateral  and  anterior  views  of  another 
individual.     Same  locality, 

RHYNCHOSPIBA    FORMOSA    Hall 240 

Figs.  30-31.  Brachial  and  lateral  views  of  an  incomplete,  subglobose 
individual.     Nearpass  section.  Locality  2  A.^ 
32-34.  Anterior,  brachial  and  lateral  views  of  another  less  globose 
individual.     Same  locality, 

ATRYPA    RETICULARIS    ( Linn. ) 236 

Fig.  35.  A  rather  large  brachial  valve,  with  lamellate  extensions 

of  the  shell.    Nearpass  section.  Locality  2 .4..^ 

36.  Profile  of  the  same  in  outline. 

37.  A  smaller  pedicle  valve.     Same  locality, 

WHITFIELDELLA    NUCLEOLATA     ( Hall ) 241 

Figs.  38  40.  Brachial,  pe<licle  and  lateral  views  of  a  complete  indi- 
vidual.    Nearpass  section.  Locality  2  A." 

SPIRIFER  VANiJXEMi  var.  MINOR  n.  var 238 

Figs.  41,  42.  Two  views  of  a  complete  pedicle  valve.  Nearpass  section. 
Locality  ^A.*" 


SPIRIFER  sp.   undet. 


Fig.  43.  An  incomplete  pedicle  valve.     Nearpass  section,  Locahty 

2A,'^ 

(417) 


PLATK  XXl.^iContinucd.) 


BETICULABIA    BICOSTATA     ( Van. ) 

Fig.  44.  A  pedicle  valve  with  the  profile  in  outline. 

aectiOHf  Locality  2A.^ 
45.  A  brachial  valve.     iSame  locality. 
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Nearpaa9 


CYRTINA    MAOXAPUCATA    n.    Sp.. 


238 


Fig.  46.  A  brachial  valve. 

47-49.  Three  views  of  a 

(418) 


Nearpaas  wc/ioM,  Locality  2  A.* 
pedicle  valve.     Same  locality. 
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PAGE. 
PTEB0I7ITES?    SUBPLANA     ( Hall) 243 

Fig.  1.  An  incomplete  left  valve.    Nearpass  section.  Locality  8  A. 

PTYCHOPTEWA?   SUBQUADBATA   n.   sp 244 

Fig.  2.  An  incomplete  left  valve.    Nearpass  section,  Locality  2  A.' 

ACTINOPTERIA  RECTICULATA  n.  sp 245 

Fig.  3.  An  incomplete  left  valve.   Nearpass  section,  Locality  2  A.** 

PTERINEA     EMACERATA      (Con.) 242 

Fig.  4.  A  nearly  complete  left  valve.    Nearpass  section.  Locality 

2A.*» 

NUCULA?  sp.  undet 242 

Fig.  5.  A  complete  right  valve.     Nearpass  section.  Locality  8  A. 

EDMONDIA?  DECKEBENSIS   H.   Sp 241 

Fig.  6.  A  nearly  complete  right   valve,     Nearpass  section.   Lo- 

cality 2A.» 
7.  A  more  elongate  right  valve  which  may  belong  to  this 
species.     Same  locality. 

M YTILABCA    OBLIQUA    n.    Sp 245 

Fig.  8.  A  complete  left  valve.     Nearpass  section.  Locality  2  A.* 

LOXONEMA?   sp.   undet 247 

Figs.     9-11.  Three  imperfect  specimens.     Nearpass  section,   Locality 
2  A.* 

PLATYCERAS   sp.   undet 247 

Figs.  12, 13.  Two  views  of  an  incomplete  shell.    Nearpass  section.  Lo- 
cality 2  A.* 

STRAPAROLLUS  sp.  uudet 246 

Fig.  14.  Vertical  view  of  an  incomplete  shell.     Nearpass  section. 

Locality  2A.= 

DALMANITES  A8PIN0SA  n.  Sp 252 

Fig.  15.  Dorsal  view  of  an  incomplete  pygidiumu     Nearpass  sec- 

tion. Locality  2  A.' 

PROETUS  PACHYDERMATUS  Barrett 248 

Fig.  16.  Restoration  of  the  complete  head  in  outline. 

17.  An    incomplete   cranidium.      Nearpass    section.    Locality 

2  A." 

18.  An  incomplete  cranidium.     Same  locality. 

19.  A  complete  free  cheek.    Same  locality. 

20.  A  very  perfect  pygidium.    Same  locality. 

21.  An  hypostome,  probably  belonging  to  this  species.    Same 

locality. 

(419) 
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PAGE. 
CALYM ENE  CAMERATA  CoH. 250 

Fig.  22.  An    incomplete   cranidium.     Nearpass   sectioHy   Locality 

2  A." 
23,  24.  Posterior  and  lateral  views  of  n  i>erfect  pygidium.    Same 
locality, 
25.  Two  views  of  an  hypostonie,  probably  beloujnng  to  this 
species.     Same  locality, 

PROETUS?  SPINOSA  n.  sp 250 

Fig.  26.  A  nearly  complete  pygidium.     NearpaHft  section^  Locality 

8  A, 

PROETUS?  DEPRESSUS  U.  sp 249 

Fig.  27.  A  nearly  complete  pygidiiun.     XearpasH  section.  Locality 

2  A.* 

(420) 


Geol.  Survey  of  N.  J. — 1902.     Paleontology. 


Plate  XXII. 


DECKER  FEKRY. 
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Fig. 


Fig. 


Fig. 
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Figs.       7, 8. 

Fig.  9. 

Fig.  10. 


Fig. 


11. 
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PAGE. 
LEPEBDITIA  ALTOIDES  D.  Sp 252 

A  left  valve.     Flatbrookrille,  Locality  109  B.     (x2%). 
A  right  valve.    Same  locality.     (x2%). 

BEYRICHIA    SUS8EXENSIS    D.    sp 25«3 

A  left  valve,     year  pass  section.  Locality  2  A."     (x4). 
A  left  valve.     Xcarpass  section.  Locality  2  A."      (xG). 

BETKICIIIA    JER8EYENSIS    D.    Sp 255 

A  left  valve.     Xearpass  section.  Locality  2  A."     (x5). 

BEYRICHIA  PEBINFLATA  D.  sp 254 

A  right  valve,     yearpass  section,  Locality  2  A."     (x4). 

BEYRICHIA    NEARPAS8I    n.    Sp 255 

A   left  and  a  right  valve.      yearpass  section.   Locality 
JJA."     (x6). 

BEYRICHIA  BARRETTI  n,  Sp 254 

A  right  valve,     yearpass  section.  Locality  2  A."     (x5). 

BEYRICHIA    MANLIEN8IS    D.    sp 2G8 

A  left  valve,     yearpass  section.  Locality  2  A."     (x4). 

BEYRICHIA  DECKEREN8I8  n.  sp '. 256 

A  right  valve,     yearpass  section.  Locality  2  A."    (x4). 

BYTHOCYPRI8    XEARPAS8I    n.    Sp 257 

A  lateral  and  an  end  view  of  a  complete  individual.    Near- 
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PAGE. 
CENTRONELLA  BIPLICATA  n.  sp 261 

Figs.       1-4.  Pedicle,  brachial,  lateral  and  anterior  views  of  a  large 
individual.    Nearpass  section.  Locality  2  A."     (x4). 
5-8.  Pedicle,  brachial,  lateral  and  anterior  views  of  a  smaller 
individual.     Same  locality.     (x4). 

BPIBIFER    VANUXEMI     Ilall 262 

Fig.  9.  A  large  i)edicle  valve.     Nearpass  section.  Locality  2  A." 

10.  A  large  brachial  valve.    Same  locality, 

11.  A  smaller  pedicle  \*alve.    Same  locality. 

12.  A  smaller  brachial  valve.     Same  locality. 

8TROPHEODONTA    VARI8TRIATA     ( Con. ) 261 

Figs.  13,  14.  Views  of  two  pedicle  valves.     Nearpass  section.  Locality 
2  A.'* 

HOLOPEA  ANTIQUA    (Van. ) 264 

Figs.  15. 16.  Lateral  views  of  two  incomplete  individuals.     Nearpass 
section.  Locality  2  A.** 

MEOAMBONIA  AVICULOIDEA  Hall 263 

Fig.  17.  An  incomplete  right  valve.     Nearpass  section.   Locality 

2A.^ 
18.  An  incomplete  left  valve.    Same  locality. 

TENTACULITES  GYRACANTHUS   (  Eaton) 264 

Fig.  19.  An  incomplete  individual   (after  Hall).     (x6). 

20.  An  incomplete,  exfoliated  individual.     Nearpass  section. 
Locality  2  A,"     (x4). 

BEYRICHIA  KUMMELI  n.  Sp 266 

Fig.  21.  A  left  valve.     Nearpass  section.  Locality  2  A.^      (x3). 
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ORTUOCERAs  sp.  undet. 
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Fig.  1.  A  large,  weathered  specimen.    Near  pass  section.  Locality 

(428) 
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ZAPHRENTI8  ROEMEBI  E.  &   H.  ? 270 

Fig.  1.  Lateral  view  of  an  incomplete  individual.     Near  HaincB- 

ville,  Locality  15  C. 

CLADOPORA  MULTISERIATA  n.  sp 271 

Fig.  2.  A  fragment  of  a  corallum   showing  a  dividing  branch. 

Near  HaincHviUe^  Locality  15  C. 
3.  The  same  enlarged.     (x5). 

PTILODICTYA    LOBATA    n.    sp 272 

Fig.  4.  An  incomplete  zoarium  parted  along  the  mesotheca.  Near- 

pasfi  section^  Locality  2 A" 

5.  Vertical  section  of  the  same.     (x24). 

6.  Tangential  section  of  the  same.     (x24). 

LICIIEXALIA    TORTA    Ilall 273 

Fig.  7.  The  epithecal  surface  of  an  incomplete  zoarium.     Near- 

pass  section^  Locality  2  A." 
8.  Tangential  section  of  the  same.     (x24). 

MONOTRYPA   SPIIAERICA    (Hall) 274 
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STROPHEODONTA   PLANULATA    Hall 27ri 

Fig.  1.  A   large,    incomplete   pedicle   valve.      Flatbrookvillc,   Lo- 

valiiy  100  A. 
2.  A   smaller   incomplete   iwdicle  valve.      Ncarpass  section. 
Locality  2  A.'' 

8TKOPIIEODOXTA   VAUISTKIATA   Var.    ARATA   Hall 275 

Fig.  3.  A  nearly  complete  i)edicle  valve  with  the  profile  in  out- 

line.    FlnthrookciUc,  Locality  100  A. 

STROPIlPX>l)ONTA    VAUISTKIATA     ((.'on.) 274 

Fig.  4.  A  nearly  complete  pedicle  valve  with  the  profile  in  out- 

line.    Flat  brook  villc.  Locality  100  A. 

OUTIIOTIIETES  WOOL  WORTH  AN  A   (Hall) 278 

Fig.  5.  An  incomplete  pedicle  valve  with  the  profile  in  outline. 

Flatbrookvillc,  Locality  100  A, 

STROPIIOXELLA    PUXITULIFEUA     (Con. ) 277 

Fig.  IJ.  An  incomplete  brachial  valve  with  the  profile  in  outline. 


Geol.  Survey  of  N.  J. — 1902.     Paleontology. 


Plate  XXVII. 


COEYMANS. 


PLATE  XXVIII. 


GYPIDULA    GALEATA     (Dal.)- 


Figs.  1,  2.  Two  views  of  a  very  elonj^ate  podicle  valve.  Peters  Val- 
Uy,  Locality  37  A. 

Two  views  of  an  average-sized  pedicle  valve.  Same  lo- 
cality. 

Two  smaller  pedicle  valves.    Same  locality. 

A  small  brachial  valve.    Same  locality. 

A  large  brachial  valve.     Flathrookville,  Locality  109  A, 


3,4. 

5,0. 
7. 

8. 


PAGE. 
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GYPIDl'LA    GALEATA     (Dal.).    Var.. 


Figs.     9-12.  Brachial,  pedicle,  lateral  and  anterior  views  of  a  nearly 
complete  individual.    Near  Hainesville,  Locality  15  C. 


280 


GYTIDULA    A?fGULATA    n.    Sp.. 


280 


Figs.  13,  14.  Two  pedicle  valves.     Near  HaincHville,  Locality  15  C. 

15, 10.  Brachial  and  lateral  views  of  a  nearly  complete  individual. 
Same  locality. 
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PLATE  XXIX. 

UNCINULUS    MI-TABILI8    (Hall) 

Figs.       1-4.  Pedicle,  brachial,  lateral  and  auterion  views  of  a  slightly 
distorted,  complete  individual.    Ncarpass  section.  Lo- 
cality 2  A." 
5.  Anotlier  pedicle  valve.     Same  locality. 

UXCINULrS    NUCLEOLATU8     (Hall) 

Figs.       G-9.  Pedicle,  brachial,  lateral  and  anterior  views  of  a  complete 
individual.     Flatbrookrillc,  Locality  109  A, 

UNCINrH-S    PYRAMIDATITS     (Hall) 

Figs.  10,  11.  Brachial  and  lateral  views  of  a  nearly  complete  individual. 
Nrar  Ilaincsvillc,   Locality  15  C. 

UIIYNCIIONELLA  HEMIPLICATA    (Con.) 

Figs.  12-15.  Pedicle,  brachial,   lateral   and  anterior  views  of  a  small 
individual.     Flaihrookvilh',   Locality  109  A.      (x2). 
10-19.  Pedicle,  brachial,  lateral  and  anterior  views  of  a  larger 
individual.     Same  locality.      (x2). 

RIIYNCirO>'ELI.A   ALTIPLICATA   Hall 

Figs.  2<)-2.'5.  Brachial,  pedicle,  lateral  and  anterior  views  of  a  specimen. 
From  Oriakany  Falh,  A'ctr  York.     Pal.  Coll.  Walker 
Museum,  University  of  Chicago,  No.  8,490. 
24-27.  Brachial.  i>edicle,  anterior  and  lateral  views  of  a  complete 
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PAGE. 
SPIRIFER    21 ACROPLEUBUS     (CoD. ) 288 

Fig.  1.  An    incomplete   pedicle   valve.      Flatbrookville,    Locality 

109  A. 

SPIRIFER    CYCLOPTERUS    Hall 287 

Fig.  2.  An  incomplete  pedicle  valve.     Peters  Valley,  Locality  $7  A. 

SPIRIFER  CONCIXNUS  Hall 289 

Fig.  3.  An    incomplete   brachial    valve.      Near   Haineaville,   Lo- 

cality 16  C. 

SPIRIFER  sp.   undet 

Fig.  4.  A  complete  brachial  valve.     Near  Haineaville,  Locality 

15  C. 

SPIRIFER   0CT0C08TATUS   Hall 288 

Fig.  5.  An  incomplete  brachial  valve.    Near  HaincsvUle,  Locality 

15  C, 
6, 7.  Pedicle  and   anterior  views  of  a  nearly  complete   indi- 
vidual.    iS'omc  locality. 
8.  A  narrow  pedicle  valve.     *S'amc  locality. 

CYRTINA  sp.  undet 289 

Figs.     9, 10.  Anterior  and  lateral  views  of  an  incomplete  pedicle  valve. 
Near  Haitiesville,  Locality  15  C. 
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MERISTELLA   LAEVIS    (Van ) 


PAGE. 
290 


Figs. 


1-4.  Pedicle,  bracliial,  lateral  and  anterior  views  of  a  complete 
individual,     ^car  UainesvUle,  Locality  15  C, 

5-8.  Pedicle,  brachial,  lateral  and  anterior  views  of  a  small, 
complete  individual.     Pcter$  Valley,  Locality  37  A, 


BHYXCIIOSPIRA    FORMOSA     (Hall). 


Figs.    9-11.  Brachial,  pedicle  and  lateral  views  of  a  complete  indi- 
vidual.   Near  HainesmllCf  Locality  15  C 


SCUIZOPHORIA  BISI?(UATA  n.  sp. 


289 


278 


Fig. 


12.  A  strongly  bisinuate  pedicle  valve. 
cality  109  A. 
A  less  strongly  bisinuate  pedicle  valve. 
A  brachial  valve,     iiame  locality. 


Flatbrookville,  Lo- 


13. 
14. 


Same  locality. 


Fig. 


Fig. 


RHOMBOPTERIA    CLAT1IRATU8    var 

15.  An  incomplete  left  valve.     Peters  Valley,  Locality  37  A. 


RIIOMDOPTEKIA   CXATURATUS    n.    Sp. 
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16.  A  complete  left  valve.    Near  Hainesmlle,  Locality  Joe, 

17.  A  small  right  valve.    Same  locality. 

18.  An    incomplete    left    valve,    probably    belonging    to    this 


Geol.  Survey  of  N.  J. — 1902.     Paleontology.  Plate  XXXI. 


COEYMANS. 


PLATE  XXXII. 

PAGE. 

DALMANiTES   PLEUROPTYX    (Green) 205 

Fig.  1.  An  incomplete  pygidium.      Near  Wallpack  Center,  Lo- 

cality 11  A, 

PROETUS    PBOTUBERAUS    Hall 200 

Fig.  2.  An  incomplete  pj^gidium.  Nearpass  section.  Locality  2  A." 

CX)RNULITES    CINGULATUS    Hall 272 

Fig.  3.  An    incomplete   individual.      Near  Hainesrille,   Locality 

15  C. 

TENTACULITES   ELONGATUS   Hall 205 

Fig.  4.  An  incomplete  individual.    Flathrookville^  Locality  109  A, 

PLATYCERAS    GIBBOSUM    Hall 204 

Figs.       5-7.  Three  views  of  a  nearly  complete  shell,  partially  exfoli- 
ated.    Near  Haincst^lle,  Locality  15  C 

BULIMORPHA?  UELDERBERGIAE  n.   Sp 203 
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HINDIA  FIBROSA  (Roemcr) 297 

Fig.  1.  Cross-section  of  a  globular  specimen  (after  Hinde). 

2.  Minute  structure  of  the  same   (after  Hinde).     (x8). 

STREPTELASMA   STRICTUM   Hall 298 

Fig.  3.  Lateral  view  of  a  nearly  complete  specimen  (after  Hall). 

4.  Lateral  view  of  an  incomplete  specimen.     Nearpass  sec- 
tion. Locality  2  A." 

ICTHYOGRINUS  MAGNARADIALIS  n.  sp 299 

Fig.  5.  Lateral  view  of  the  type  specimen.     NearpMs  aectionf 

Locality  2A.» 

GLOSSINA    8PATIOSA     (Hall)  ? 300 

Fig.  6.  A  very  incomplete  specimen.     HainesviUe,  Locality  25  C, 

STROPHEODONTA    BECKEI    Hall 300 

Fig.  7.  An  incomplete  specimen.     Locality  8  A, 

8.  A  larger,  incomplete  pedicle  valve.    Nearpass  section.  Lo- 
cality 2  A." 

STROPHONEIXA   PUNCTULIITIRA    (CJon. ) 301 
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8TROPIIONELLA   LEVEN WORTHANA     (  Hall ) 302 

Figs.       1,2.  Brachial   and   lateral   views  of  a   full-grown   individaal 
(after  Hall). 
3.  View  of  an  incomplete  pedicle  valve.     Hainesvillet  Lo^ 
cality  25  C, 

0RTH0THETE8   WOOLWOKTHANUS    (Hall) 303 

Fig.  4.  An  incomplete  pedicle  valve.     HainesvUle^  Locality  25  C, 

5.  A  nearly  complete  brachial  valve.     Same  locality, 

0RTII08TR0PIIIA    STROPHOMENOIDES    (Hall) 303 

Figs.       6-8.  Pedicle,  brachial  and  lateral  views  of  a  complete  indi- 
vidual.    Flathrookrille,  Tjocality  109  A. 

RHIPI1K)MELLA    EMIXEN8     (Hall) 304 

Fig.  9.  A  nearly  complete  i)edlcle  valve.     Ncarpasa  section^  Lo- 

cality 2.1." 

DALMANELLA    SUBCARINATA     (Hall ) 306 
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SCUIZOPnORIA  MULT18TBIATA    (Hall ) 307 

Figs.       1-3.  Lateral,  anterior  and  brachial  views  of  a  nearly  complete 
individual  (after  Uall). 
4.  An   incomplete   brachial   valve.      Ncarpass  section,   Lo- 
cality  2  A." 

DALMANELLA    PERELEGANS     ( Ilall ) 305 

Figs.       5,  6.  A  pedicle  and  a  brachial   valve.     Ncarpaas  section,  Lo- 
cality  2A.^ 
7, 8.  Brachial   and   anterior   views  of   a   complete   individual 
(after  Hall). 

RUIPIDOMELLA    OBLATA     (Hall) 304 

Figs.    9-12.  Brachial,  pedicle,  lateral  and  anterior  views  of  a  complete 
individual.     Hainesville^  Locality  25  C. 
13.  Interior  view  of  a  pedicle  valve  (after  Hall). 

BILOBITES    VARICA     (Con. ) 306 

Figs.  14-17.  Brachial,  i)edicle,  lateral  and  anterior  views  of  a  complete 
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8CENIDIUM   INSIONE    (Hall ) 308 

Fig.  1.  The  brachial  valve.     Natural  size   (after  Hall). 

2-4.  Anterior,  posterior  and  brachial  views  of  a  complete  in- 
dividual, enlarged  (after  Hall). 

UXCINULUS  VELLICATUS    ( Hall ) 308 

Fig.  5.  An  incomplete  pedicle  valve.     Ncarpass  section,  Locality 

2  A." 

6.  An  incomplete  pedicle  valve.     NearpMs  section.  Locality 

2A.» 

7.  A  more  coarsely-ribbed  pedicle  valve.      Hainesville,  Lo- 

cality 25  C, 

UNCINULUS    PYBAMIDATUS     ( Hall ) 309 

Figs.    8-11.  Brachial,  pedicle,  lateral  and  anterior  views  of  a  nearly 
complete  individual.    Ncarpass  section.  Locality  2  A." 

RIIYNCIIOTREMA    FORMOSA     (Hall )  ? 30D 

fMgs.  12-15.  Brachial,  pedicle,  lateral  and  anterior  views  of  a  complete 
specimen.    Ncarpass  section.  Locality  2  A." 

EATONIA     MEDIALIS      (Van. ) 310 
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SPIRIFER    MACBOFLEURUS     (CoD. ) 313 

Figs.       1,2.  Pedicle  and  anterior  views  of  a  complete  individual  (after 
Hall). 
3.  The  internal  cast  of  a  pedicle  valve.    Locality  8  A. 

SPIRIFER  PERLAMELLOSUS   Hall 313 

Fig.  4.  An   incomplete   brachial   valve.      Nearpass   section^  Lo- 

cality 2  A." 
5, 6.  Pedicle  and  anterior  views  of  a  complete  individual  (after 
Hall). 

CENTRONELLA?   SUBRHOMBOIDEA   n.   Sp 311 

Figs.     7-10.  Brachial,  pedicle,  lateral  and  anterior  views  of  a  com- 
plete individual.    Nearpass  section^  Locality  2  A.^ 

ANOFLOTHECA  OONCAVA    (Hall ) 316 

Figs.  11-14.  Pedicle,  brachial,  lateral  and  anterior  views  ofa  complete 
individual.     From  Schoharie^  New  York.     Pal.  Coll 
Walker  Museum,  University  of  Chicago,  No.  8,522. 
(x2). 
15.  A  pedicle  valve.    Uainesrille,  Locality  25  D.     (z2). 

NUCLEOSPIRA    VENTRICOSA    Hall 316 

Fig.  16.  An  incomplete  pedicle  valve.     Locality  8  A. 

ATRYPINA   IMBRICATA    (Hall ) 312 
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SPIRIFEB    CYCXOPTERirS    Hall 

Figs.  1-4.  Brachial,  pedicle,  anterior  and  lateral  views  of  a  complete 
individual.  From  Schoharie^  New  York.  Pal.  Coll. 
Walker  Museum,  l.'iiiversity  of  Chicago,  No.  8,455. 

5.  An  incomplete  pedicle  valve.    UainesvUlet  Locality  25  D, 

6.  A  nearly  complete  pedicle  valve.     Nearpass  section,  Lo- 

cality 2  A." 

SPIBIFER    PERLAMELLOSUS    Hall 

Pig.  7.  An  incomiplete  pedicle  valve.    Locality  8  A, 

TBEMATOSPIRA    MULTISTRIATA    Hall 

Pig.  8.  A  distorted  pedicle  valve.    Locality  8  A, 

9, 10.  Anterior  and   brachial   views   of   a  complete   individual 
(after  Hall). 

MERISTELLA  LAEVIS    (Van.) 

Figs.  11-14.  Lateral,  brachial,  pedicle  and  anterior  views  of  a  large 
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STROPIIOSTYLUS    QElllIAKDI     ( CoU. ) 318 

1-3.  Three  views  of  a  nearly  complete  individual.    Haincsvillc, 
Locality  25  C. 

mytilarcaV  sp.  undet 318 

4.  A  right  valve.     Ilainesvillc,  Locality  2o  C. 

LOXONEMA    ATTENUATA    Hall 319 

5.  Lateral  view  of  a  nearly  complete  individual  (after  Hall). 
G.  An  incomplete  shell.    HaincuvillVy  Locality  26  C, 

IIOMALONOTUS  VANUXEMI  Hall 321 

7,  8.  Dorsal  and  lateral  views  of  a  nearly  complete  pygidium. 
ycarpatts  section^  Locality  2  A." 

DALMAMTES   PLEUKOPTYX    ((ireCU ) 322 

9.  Ant ncom p k* t e  pygj d\  u m .     N un rjtQ^M  svct uiti,  Lucatiti^  2  AJ" 
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PLATE  XL. 

LICHAS   PUSTULOSUS   Hall 


1.  Impression  of  the  doublure  of  the  posterior  portion  of  a 

fragmentary  pygidium.     ?iearpass  section,  Locality 
2  A." 

2.  A  nearly  complete  pygidium  (after  Hall). 


3. 
4. 

(488) 


PHAC0P8   LOOAXI   Hall 

A  complete  head.     Near  pass  section.  Locality  2  A." 

A  nearly  complete  pygidium.    Hainesville,  Locality  26  C, 
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VERMIFORA     SEBPXJLOIDES     Hall 322 

Fig,  1.  A  large  colony  (after  Hall). 

orbicuijOidea  ampla  (Hall) 324 

Figs.       2,  3.  Two  views  of  a  large  brachial  valve.     Nearpaas  aection. 
Locality  2  A.*^ 

scHizocBANiA   SUPEBINCRETA   Barrett 323 

Pig.  4.  A  large  brachial  valve,  partially  restored.    Peters  Valley, 

Locality  5S  A, 

STBOPHEODONTA   MAQNIFICA    (Hall) 324 

Fig.  5.  A   nearly   complete   brachial    valve.      Nearpass   section. 

Locality  2  A.^ 
6.  An  exfoliated  pedicle  valve.     Same  locality, 

STBOPHEODONTA  sp.  undet 325 

Fig.  7.  External  impression  of  a  brachial  valve.     "Nearpass  sec- 

tion. Locality  2  A.*^ 
8.  An  incomplete  pedicle  valve.    Same  locality, 

ANOPLIA     lOJCLEATA    Hall 325 
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tnoNOSTROPHiA  JERVEN8IS   Schuchcrt 326 

Fig.  1.  A   complete   pedicle   valve.     Nearpass   section^   Locality 

2.  A  complete  brachial  valve.    Same  locality, 

DALMANELLA    SUBCABINATA     (Hall) 326 

Fig.  3.  A   distorted    pedicle   valve.     Nearpaaa   aection.   Locality 

2  A." 
4.  Posterior  view  of  an   incomplete  individual.     Same  lo- 
cality, 

RHYNCIIOTEIEMA    FORMOSUM     (Hall) 328 

Figs.       5-8.  Brachial,  pedicle,  lateral  and  anterior  views  of  a  complete 
individual.     Nearpasa  section^  locality  2  A.^ 

RIIYNCIIONELLA    BIALVEATA    Hall 327 

Fig.  9.  An    incomplete   brachial    valve.      Nearpass   section.    Lo- 

cality 2  A." 
10.  A  pedicle  valve.     Same  locality. 

RENSSELAERIA  SUDGLOBOSA  n.  sp 329 

Figs.  11-14.  Pedicle,  brachial,  lateral  and  anterior  views  of  a  com- 
plete  individual.     Ncarpans   section,    Locality   2.4." 
15-18.  Pedicle,  brachial,  lateral  and  anterior  views  of  another 
complete  individual.     Same  locality. 

SPIRIFER   NEARPASSI    n.    sp 330 

Figs.  19-22.  Brachial,  anterior,  pedicle  and  lateral  views  of  a  complete 
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TLATYOSTOMA    XEAKPAStSI    11.    Sp 334 

Figs.       1,  2.  Two  views  of  a  nearly  perfect  individual.     "Searpass  sec- 
tion. Locality  :?.!.='=*      (x2). 
3, 4.  Two   viowH  of  little   larger  nearly   complete   individual. 
Hame  locality  (nat.  size). 

PLATYCERA8   sp.   undet 335 

Figs.       5,  6.  Two  views  of  a  nearly  perfect  individual.     Ncarpass  tec- 
tion,  Locality  2  A:^     (x2). 

PLATYC'ERAS   sp.   undet 335 

Fig.  7.  A  nearly  complete  individual.    AVur/;tt««  section.  Locality 

2A.« 

LOXONEMA    JERSEYENHIS    U.    Sp S^^O 

Figs.       8,  9.  Two  lateral  views  of  a  nearly  complete  individual.    A>ar- 
pa^s  section.  Locality  2  A."     (x2). 
10.  Another  larger  individual.     Same  locality. 

TENTACULITES    ACULA    Hall  ? 330 

Fig.  11.  The  internal  cast  of  an  incomplete  individual.     Searpass 

section.  Locality  ijjA.**     (x2). 

MEUAMIIOMA    PAIIVA   n.    Sp 333 

Fig.  12.  A  nearly  complete  left  valve,     \earpass  section,  LoccUity 

2A.«     (x2). 

A(TINOI»TEKIA    TEXTILIS     (  Hall ) 332 
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PLATE  XLIV. 

DALMA.MTES    DENTATUS    Barrett 


1.  A  Dearly  complete  individual    (after  Hall  and  Clarke). 

2.  A  c-omplete  head  (after  Hall  and  Clarke). 

3.  A  complete  pygidium   (after  Hall  and  Clarke). 


UOMALONOTUS  VANUXEMI  Hall. 


paok:. 


3:36 


Figs.       4,  5.  Dorsal  and  lateral  views  of  a  very  large  pygidium. 

6.  An    incomplete   cranidium.      Xearpasa   section,   Locality 

2.4 .« 

7.  A  free  cheek.     Same  locality. 

(442) 
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TRACHYPORA    ORISKANIA    U.    Sp 341 

Fig.  1.  Portion  of  a  corallum.    Locality  6  A. 

2.  A  group  of  corallites  from  the  same,  enlarge<I. 

EDIOCEINUS  SACCULUS  Hall 342 

Fig.  3.  A  very  large  dorsal  cup.     From  Cumberland,  Md, 

4.  A  complete  base.    Same  locality, 

5.  An  incomplete  dorsal  cup  with  x>ortion8  of  two  arms  pre- 

served.    Same  l4>cality.    Pal.  Coll.  Walker  Museum, 
University  of  Chicago,  No.  9,519. 

PU0LID0P8    ARENARIA    Hall? 344 

Fig.  0.  The   internal   cast   of   a   nearly   complete    valve.      Near 

Layton,  Locality  S7  A.     (x2). 

ORBicuLOiDEA   JERVENSis    Barrett 343 

Fig.  7.  The  interior   of   a   nearly   complete  pedicle  valve.     Lo- 

cality 6  A. 
8.  A  brachial  valve.     Same  locality. 

ORTHornETES  sp.  undet 347 

Fig.  9.  A  nearly  complete  internal  cast.     Locality  6  A. 
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LKPTAENA  RHOMBOIDALIS  var.  VENTRI008A    (Hall) 346 

Fig.  1.  A  very  large,  incomplete  brachial  valve.     Peters  Valley^ 

Locality  53  B. 

BUYNCnONELLA    BREVIPLICATA    n.    Sp 350 

Fig.  2.  A  nearly  complete  brachial  valve.     Locality  6  A. 

3.  A  nearly  complete  pedicle  valve.     Same  locality, 

4.  Anterior  view  of  the  same. 

BHIPIDOMELLA  OBLATA    (Hall) 350 

Fig.    ■         5.  A  large,  incomplete  brachial  valve.    Locality  6  A, 
G.  An  incomplete  pedicle  valve,    fiame  locality. 
7.  Internal    cast   of   an    incomplete    pedicle   valve.      Same 
locality. 

ANOPLIA    NUCLEATA     ( Hall ) 349 

Fig.  8.  The  internal  cast  of  a  pedicle  valve.     Near  Layton^  Lo- 

cality 31  A.     (x2). 
9, 10.  Two  views  of  a  complete  pedicle  valve.     Locality  6  A. 

(X  2). 
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EAIONIA    PECULIARIS     (COD.). 


Fig.  1.  Lateral   view  of  a  nearly  complete  individual,  showing 

denticulate   margin    of   valves.     Peters    Valley^   Lo- 
cality 53  B. 
2-4.  Brachial,  pedicle  and  anterior  views  of  a  nearly  complete 
individual.    Same  locality. 


BEACIIIA    SUESSANA     (Hall). 


Figs.       5-8.  Brachial,  pedicle,  lateral  and  anterior  views  of  a  nearly 
complete,  small  individual.    Locality  6  A. 
0-12.  Pedicle,  brachial,  lateral  and  anterior  views  of  a  nearly 
complete  individual,  with  more  conspicuous  radiate 
plications.     Same  locality, 
13, 14.  Two  views  of  a  brachidium.    Same  locality. 
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MEBISTELLA    LATA    (Ilall ) 

Figs.  15-18.  Brachial,  iKKlide,  lateral  and  anterior  views  of  a  small, 
complete  individual.     Locality  (i  A. 
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spiBiFER    MURCHisoNi   Castel 354 

Figs.       1-4.  Pedicle,  brachial,  anterior  and  lateral  views  of  a  nearly 
complete  individual.     Locality  6  A. 

SPIRIFER    ARENOSUS     (Con.) 353 

Fig.  5.  An  incomplete  brachial  valve.    Near  Layton,  Locality  37  A, 

METAPLASIA  PYXIDATA    (Hall) 355 

Fig.  6.  An  incomplete  pedicle  valve,     year  Layton,  Locality  S7  A, 

METAPLASIA    PLICATA    n.    Sp 356 

Figs.     7-11.  Pedicle,  brachial,  posterior,  anterior  and  lateral  views  of 
a  nearly  complete  individual.     Locality  6  A. 
12.  The  internal  cast  of  a  brachial  valve.     Peters  Valley^ 
Locality  53  B, 

CYRTINA  VARIA  Clarke 355 
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ANOFLOTHEXJA    FLABELLITES     (GOD.) 357 

Fig.  1.  A  complete  pedicle  valve,     year  Layton,  Locality  37  A, 

2.  A  complete  brachial  valve.    Same  locality, 

ANOPLOTHECA    DICHOTOMA     ( Hall) 358 

Figs.       3-6.  Brachial,  pedicle,  lateral  and  anterior  views  of  a  complete 
individual.     Locality  6  A. 

PLATYOSTOMA  VENTRIOOSA  CJon 361 

Fig.  7.  Lateral  view  of  a  large  individual.    Near  Layton,  Drift, 

8,  9.  Two  views  of  a  smaller  individual.     Peters  VaUcy,  Lo- 
cality 53  B. 
10, 11.  Two  views  of  another  individual.     Same  locality. 

PLATT08T0MA  DESMATUM   Clarke 302 

Fig.  12.  Lateral  view  of  a  nearly  complete  individual.     Locality 

6  A. 
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ACTINOPTERIA  TEXTILIS  var.  ARENARIA    (Hall) 360 

Fig.  1.  An  incomplete  loft  valve.    Ncarpass  section.  Locality  S  A, 

ACTINOPTERIA   IN8IGNIS   Clarke? 350 

Fig.  2.  A  complete  left- valve.    Localiiit  G  A, 

MEOAMBONIA    BELLI8TRIATA    Hall 3<iO 

Fig,  3.  An  incomplete  left  valve.     Peters  Valley,  Locality  5S  B, 

TENTACULITES   KLONOATUS    Hall 363 

Figs.      4,  5.  The  internal  casts  of  two  incomi)lete  individuals.    Peters 
Valley,  Locality  53  B, 

DALM ANiTES  sp.  undet 364 

Fig.  6.  A    large,    incomplete    pygidium.     Nearpass   section.   Lo- 

cality 3  A. 
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PLATE  LI. 

ATUY1»A    UETU'l'LARlS     (  LillD. ) 

FilCH.       14.  lirnrhinl,  iMMliolo,  liitornl  and  auterior  views  of  a  nearly 
complete  indivklunl.     Xcar  Tri'StatcSf  Locality  2  B. 

UtllPlIK)MKIXA    VAXl'XEMI     (  Ilnll) 

KIrs.       5-7.  Pedicle,  brnehial   and   lateral   views  of  a   complete  indi- 
vidual (after  llnlh. 

RKmCl'LAKIA    FIMimiATA      (Con.  » 

FIks.     S-11.  Hrachial,  luHliclo,  anterior  and   lateral  views  of  a  com- 
plete indixidiial   (after  Ilall). 

STRl>IMin>IK>NTA    l»KUrL.KNA     (  Ton. ) 

Fijr.  lii.  A  ivmplete  jKHlicle  valve   (after  IlallL 

i;i.  A  ivmplete  brachial  valve   i  after  IlalU. 

AXoru>Tinx'A    acitiplicata    ( Con. » 

Fiics,   14   17.  IVdioK*.  hrachial,   lateral  and   anterior  views  of  a  com- 
plete individual.    .NV«r  Flatbrookrille,  Locmlitp  89  B. 

cuoNirrvs    .xKiiwrA    Hall 

Fi|:.  IS.  An  ;nivnu»;eTe  iHHl;cle  valve.     PchTg  ValUy^  Loc^Utpoi  A. 

tMrrxTJiA  ttiic^MBOiiiAiift  I  WTlfk^i _ . 
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ATUYPA    KETICl'LARIS     ( Lilin. ) 369 

Figs.       1— i.  Brachial,  pedicle,  lateral  and  anterior  views  of  a  nearly 
complete  individual.     Xcar  Tri-States,  Locality  2  B. 

RHiriDOMEIXA   VANUXEMI    (Hall ) 3G8 

Figs.       5-7.  Pedicle,  brachial  and   lateral   views  of  a   complete  indi- 
vidual  (after  Hall). 

BECTICrLAKIA    FIMIIIITATA      (COU. ) 361) 

Figs.     8-13.  Brachial,  pedicle,  anterior  and   lateral  views  of  a  com- 
plete individual   (after  Hall). 

STROPnEOIK)NTA    PEU1»LA>A     (('on. ) 366 

Fig.  12.  A  complete  i)edicle  valve   (after  Hall). 

13.  A  complete  brachial  valve   (after  Hall). 

AxopLoriiECA   AcuTiPLiCATA    (Oon. ) 370 

Figs.  14-17.  Pedicle,  brachial,   lateral  and  anterior  views  of  a  com- 
plete individual.    AVar  Flatbrookrille,  Locality  89  B, 

CIIONETES     AKCUATA     Hall 367 

Fig.  18.  An  incomplete  pedicle  valve.     Peters  Valley^  Locality  52  A. 

LEI»TAEXA  KIIOMBOIDALIS    (  Wilck. ) 366 

Fig.  19.  A  nearly  complete  i)cdicle  valve.     Locality  10  B, 
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SPIRIFER    MACROTIIYRIS    Hall 375 

Fig.  1.  Fragment  of  a  large  pedicle  valve.    Greenwood  Lake,  Lo- 

cality m  B, 

2.  Internal  cast 'of  the  same. 

3.  A  smaller,  incomplete  pedicle  valve.     Newfoundlands  Lo- 

cality 1.^5  A, 

SPiRTFER  sp.   undet 376 

Fig.  4.  An  incomplete  brachial  valve.     Netcfoundland,  Locality 

UoA. 

/  CYRTINA    II AMILTONENSIS   Hall 377 

Fig.  5.  Anterior  view  of  an   incomplete  pedicle  valve.     Grecn- 

icood  Lake^  Locality  87  B, 

▲MPHIGENIA    ELONGATA     (  Van. ) 374 

Fig.  6.  A  portion  of  the  internal  cast  of  a  pedicle  valve,    New- 

foundland, Locality  Ho  A. 
7.  A  larger,  nearly  complete  valve.     Greenwood  Lake,  Lo- 
cality 87  B,  • 

0RTH0TIIETE8    PANDORA     (Bill.) 373 

Fig.  8.  An  incomplete  pedicle  valve.     Greenwood  Lake,  Locality 

87  B. 

SCIIIZOPHORIA   sp.   Cf.    8.    STRIATULA    (Schl.) 374 
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PAGE. 
SPIBIFEB  AUDACULUS   (Con. )  .  ? 382 

Fig.  1.  A  small,  distorted  pedicle  valve.     Oak  Ridge,  Locality 

TBOPIDOLEPTUS    CARINATUS     (Con. ) 381 

Fig.  2.  A    distorttMl   brarhial    valve.      Near    \Vc»i    Milford,    Lo- 

cality 106  A. 

ANOPLOTHECA    ACUTIPLICATA     (CoD.)  ? 383 

Fig.  3.  A  distorted,  internal  cast  of  the  pedicle  valve.  Oreenwood 

Lake,  lA)cality  87  A. 

CHONETES  sp.  undet 380 

Fig.  4.  A  nearly  complete,  distorted  pe<licle  valve.     Qrcemcood 

Lake,  Locality  87  A, 

^  CHONETES     CORONATU8      (CoH. )  ? 380 

Fig.  5.  A  distorted  pedicle  valve.     Near  Clinton  Reservoir,  Lo- 

cality 104  A. 

ORXnOTHETES    PANDORA     (Bill. ) 380 

Fig.  6.  An  incomplete,  distorted  pedicle  valve.     Oreenwood  Lake, 

Locality  87  A. 

UNDETERMINED    BRACIIIOPOD    381 

Fig.  7.  A  distorted  peilicle  valve.     Oak  Ridge,  Locality  1^  A, 

GRAMMYSIA  sp.   undet 385 

Fig.  8.  An   incomplete,  distorted   right   valve.     Oak   Ridge,   Lo- 

cality 144  A. 
0.  A  distorted  left  valve  of  another  siwcies.     Same  locality. 

PALAEONEILO    EMARGINATA     (Con.) 384 

Fig.  10.  A  nearly  complete  right  valve.   Oak  Ridge,  Locality  I44  A. 

11.  A  smaller,  incomplete  left  valve,    tiame  locality. 

CYBTONELLA    MITELLA    Hall 380 

Fig.  12.  Dorsal  view  of  a  nearly  complete  shell.     Oak  Ridge,  Lo- 

cality IJ1J1  A. 

STIIOPUOSTYLUS?  sp.   iHidct 387 

Fig.  13.   I^itenil  view  of  a  distorted,  inconiph  te  individual.    Grecu- 

icood  Lake  Locality  87  A. 
Figs.  14,  15.  Two  views  of  a  distorted  spei-imen.     Oak  Ridye,  Locality 

10.  Lateral  view  of  another  individual.     Same  locality, 
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DALMANiTES  sp.  cf.  D.  ANOHiops   (Green) 

Fig.  17.  An  incomplete,  distorted   pygidium.      Greenwood  Lake, 

Locality  87  A. 

PiiACOPS  BUNA    (Green) 

Fig.  18.  An   incomplete  head.     Qreemcood  Lake.  Locality  87  A. 
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97, 100, 106,  318 
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86,  292,  XXXI. 

decussata  Hall 105.  378,  LII. 
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101,  360,  L. 
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Branchvllle.  fossUs  near..... 89,  62 
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80, 81, 82,  88,  84.  85,  86, 177,  XU. 
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obllqaa  n.  sp. 68,  245.  XXII. 

Mytilarca  ?  sp.  undet 318,  XXXlX. 

N. 

Nearpass  quarry,  fossils  at. 68,  76,  78,  82,  92 

section 66 

fossils  in 86, 87,  94,  97,  99 
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Ptychoparla  blairi  n.  sp.... ...^^.  18,  116,  L 

calcifera  Wale.  ? 18.  117.L 

newtooensiB  n.  ^p — 12,  117*  UL 

Ptyohopteria  ?  subquadrata  n.  sp . ....^    68^ 

844,  XXIL 
Ptychopygejeneyensisn.sp ^20,  193,  XIV. 


K. 

Raflnefiqulna  alteruata  (Emm.) 18,  19,  90,  21, 

22,  28,  24,  26,  26,  27.  28,  29, 

80,  81,  82,  83.  84,  85,  86.  88.  89. 

40,  42,  48,  44,  45,  46,  47.  48.  148,  IX. 

BapbiBtoma  columbiana  n.sp^ 15.  liS8,  IV. 

peracutnm  U.  &  S..20,  ISO,  XII. 

Reoeptaoulites  ocddentalls  Ealter.... 40, 46. 

46.  47,  135.  VI. 
Een^eltcda  aubglobOBft  n.  ip.. .....  .......  'M,  i^, 

96,  3X9,  XUL 

meitana  HaU... ,». ........  3^*^ 

ReltiograptUB  ^luluaatiui^  El  all  .^63,  aiA,  XVI. 

Rd^OTQ /metttiUa  Hall , „.  143 

RetlCQlaria  blcoetata  (Van,]..... 69,  64,  68. 

69,71,  se3»,  XXI. 

flmbflata  tCou.) ....Itft,  360,  LL 

EbUiiaktya  sp.  undet 20i,  21,  22,  3i,  ft&,  Sfl, 

Id,  41,  42,  43,  45, 143.  Vlli. 

Rblpldomella  eminena  (lua) 86,  88. 

304,  XXXIV. 

at^  cf.  R.  miuctilo&a  {Hall)„lOO, 

349 

oblata  ( Hall). J6,  S7,  m,  S9, 90,  »2, 

96, 304.350,  XXXV  ,  XLVI. 

pnobJata  n.  sp ^,  23'4,  XX. 

TaHtt^cml  tHiill^.. - .,.  „^  108. 
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IRhffndumeUa  miitaUKc  H«ll 

nueleolata  HalL..... 

pyromidoto  Hall.-. 

vdUeaia  HaU^ 

MynelumeUa  7  btaivecUa  Hull..... 


»8Z 
984 
28ff 
308 
327 


lameUata  Schuchert 237 

aiiTiichcwpira  fonnosa  (Hall) 66, 88, 84,  85, 

240,  289,  XXL,  XXXI. 

Rhynchotrema  dentata  (Hall) ^...159,  X. 

fonnosa  (Hall)  ? 92,  M,  96, 

309,  328,  XXXVI. 

ineeqaivalvia  (Castel.) .22,  28. 

40.  48,  46.  47,  159,  X. 
Rhynchotreta  transversa  q.  8p...8S,  286,  XXIX. 

Romingeria  T  trentoDensia  n.  sp 21,  46t 

47,  138,  VI. 

Rondout  fonnation 68, 76 

Rondout  fauna,  description  of. ^,  267 


Scenidium  anthoneoais  Sard ..^..19, 21, 

48,  157,  X.. 

insigne  (HaU) 87,  308,  XXXVI. 

Bchiaocrania  filoea  (H). 22.  28,  88, 146,  IX. 

superiocreta  Barrett 96, 

323,  XU. 

Schizophoria  bislnuata  n.  sp 84.  85, 

278,  XXXI. 

multlstriata  (Hall) 92, 

307,  XXXV. 

sp.  cf.  8.  8triatula(Schl.) 105, 

374,  LII. 

Shawangunk  conglomerate 54 

Silurian  fitnnas. .^ 217 

Silurian  formations. ^ ^ 54-80 

Skunnemunk  conglomerate... 108 

Solenoplenia  jerseyensis  Weller 119,  II. 

Spirifersp.  undet. ...65, 106.  369,  370,  LII. 

arenotus  (Con.)UOO,  101, 353,  XLVIIL 

arrectuM  Hall 354 

audaculus  (Con )  ? 107,  382,  LIII. 

bicostatus  Hall 239 

concinnus  Hall 88,  289,  XXX. 

cydoptenis  Hall 82,  84, 

86  87,  88.  89.  90,  9^2.  287, 

314,  XXX.,  xxxvni. 

macroplcurus  (Con.).. ..86,  87,  88,  89.  90, 
288,  313,  XXX.,  XXXVII. 

macrothyris  Halk 105,  375,  LII. 

medialis  Hall 382 

muichisoni  Cs^tel ...94.  95.  97, 

98. 99, 100. 101, 102,  329, 
354,   XLIL,    XLVIIL 

murchiaoni  zone.  The. 99 

nearpaasi  n.  sp 94,  330,  XLIL 

octocoetatUB  Hall .........88,  288,  XXX. 

perlameUofius  Hall 87, 88. 80.  90, 

313,  XXXVn.,  XXXVIII. 
pyz/deUtMHalL. ......... ................  355 

Tanozeml  HalL .....TV,  262,  XXIV. 


Spirlfer  TanQzeml,  Hall,  yar.  minor,  n. 

yar.....»..66,  238,  XXL 
sp.  cfl  8.  yariooiaa  HaU...............    104 

SptriferaJImbHataBtlL. .....................  369 

Spiiorbiisp.  undet 66 

Stillwater,  fossils  near...- 46 

Stormvllle  sandstone. 91 

Straparollus  sp.  undet 68,  246,  XXII. 

Streptelasma  comlculom  H 21,  22,  28, 

86,86,89,40,42,44, 
46,  46,  47,  186,  VI. 

strictum  HalL 86, 87,  90, 

92,  298,  XXXIII. 
Streptorhynehtu  chemungeruU  var.  pandora 

Hall .«« 373 

Sireptorhynchua  pandora  Hall ........  367 

Stromatopora  concentrica  Qoldf. 66,  82. 

223,271 

Strophecdonta  sp.  undet 92, 94,  96,  260, 

301,  325,  XLL 

beckel  HaU.. 86, 87,  88,  89, 

91.  92. 300,  XXXIII. 

bipartita  (Hall)..68. 64.65. 66.68, 

69.  70.  71,  72.  226.  XX. 

Indenta  ((5on.)..86. 276,  XXVI. 

inequiradiata  HalL 106, 

372,  U. 

lefenworthana  HalL 302 

magniflca  (Hall)....94, 95, 97, 98, 

99, 100,  101, 102,  324, 

345,  XLL,  XLV. 

perplana  (Con.)..».108,  366,  LI. 

planulata  HaU »..82,  84, 85, 

276,  XXVII. 
(LeptoUrophia)  ttxtUU   H. 

AC ...^ 226 

UxtUit  Schuchert- 227 

yarlstriata  (Con.) 79,82, 

88,84.85.261,274, 
XXIV.,XXVIL 
yarlstriata  yar.  AraU  Hall, 

86,  275,  XXVII. 

Strophodonia  beekii  Hall 300 

magniflca  Hall 345 

n«arpas«i  Barrett ^ 226 

perplana  Hall 366 

punetuliferaUall^ —  277 

UxiaU  Hall 226 

varUtriaUx  Hall.. 261 

Strophomena  sp.  undet ....18. 19 

altemati  Meek 148 

6/partttaHan « 226 

filUezta  Hall  &  Clarke 150 

Incunrata  (Shep.)....21,  22,  28, 24, 

26,  36,  97,  28,  29.  80, 81, 82, 86, 88. 

88,  40,  42, 48,  44. 46. 46. 150,  IX. 

ni^TOM  yar.  ««n6'ioofa  HaU...  346 

ttoolvorUuma  HalL. 278 

Stroj^kamenaf  Mporfita  Scbuchert.......«i...  227 

Stnqphonella  leyenworthana  (HaU)- 86, 88, 

302,  XXXIV. 
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StrophonellA  pnnctQllfiBia  (C(m.).~...^..jB2,  M, 
86,  as,  87,  88.  89,  92,  ZIJ, 
301,  XXVII.,  XXXIII. 

SkrophoitjlQi  sp.  undel 100, 107 

gebhaidl  (Coo.).  ..•-«« 87, 89, 

318,  XXXIX. 

Snnez,  fonilsat.. 61 

Swartswood,  fonils  near 40 

Syntiopbia  Uteralii  (Whitf.).. 18, 196,  IV. 


Table  of  Paleoiolc  fbnnationB.. ^...       9 

Tentaonlltes  aonla  Hall? .96,  336,  XLIII. 

eltmgatuB  Hall... 82, 84, 86, 

87,  98, 100, 101, 102,  20ff , 

310,  363,  XXXII.,  L. 

gyraeanthiiB  (iEaton).^....^..    79, 

«64,  XXIV. 

irregularU. ^,„^ Je64 

Tetranota  bidonata  (Hall) 26, 26, 28, 81, 

82,41. 178,  XII. 
Traobypora  oriBkania  n.  qk.....^97,  341,  XLV. 

Tranqoility,  f088i]8  near 11 

TremaH$  (Scki»ocra$»ia)  tuperinereta  Bar- 
rett   33B3 

Tremaioepira/ormoM  Hall 240 

TrematoBpiia  mnltistriata  Hall 87.  89,  90. 

315,  XXXVIII. 

Trenton  fkuna,  detcribed 186 

Trenton  limestone.. 16-49 

Trinncleas  conoentriciu  (Eaton) 26, 80, 81, 

82,  192,  XIV. 

TViptejio  fatorott»  Wbltfield 126 

Tri-States.  N.  Y.,  foMlls  near 68. 108 

Tropldoleptus  carmatns  (Ck>n)7 106, 107, 

381,  LIII. 
TuMpora  ecUentdaria  lAnu 222 


V. 

UndnolnsmntabiUs  (HaU) .82;  84,  86, 

2S8,  XXIX. 

nneleolatoB  (Hall)  ». 85, 

284,  XXIX. 

pyramidakos  (Hall)...^..  88,  87.  285, 

309,  XXIX.,  XXXVI. 

TelUcatus  (Hall) 87,  88, 89,  92, 

308,  XXXVI. 
Upper  Longwood,  fossils  at 72 

....     iMmk 

rr?5  mr  yr     eTw-s        car-  • 

Vermipoiasp.  nndet ^ — ^  r  64 

serpnloidesHall 94,  322,|XU. 

W. 

Wallpaok^Center,  fosBilifnear 70,:84,  96,  101 

Wallpack  ri^ge,  foesilsSnear.. ....^.  S^vr 

Washington,  fossils  near.. U 

West  Milford,  fossils  near 106 

Wbitella?  sp,  ondet.^........................ —      28 

Wbitella  soborbicularis  n.  sp 168,  XI. 

SQbtmncata  (Hall) M,  169,  XI. 

WbitfieldeUa  nndeolaU  (Hall) 66, 70, 

241,  XXI. 

Wbitfleldella?  sp.undet. ....66.  71 

WbitfieldeUa  (T)  nacleolata  Scbncbert.....  S4l 

Wilsonia  globosa  n.  sp 66, 235,  XXL 

Woodstock,  fossils  near —    107 

z. 

Zapbrentis  sp.  undet 68, 66.  70.  71, 88, 104, 

106.  223,  365,  372,  XVII. 
roemeri  E.  &  H  r....82,  270,  XXVI. 

Zygospira  nicolettt  U.  <b  8 ...^88,  161,  X. 

recorYliostrls  (H) 22, 26,  26, 

27,28.29.80,81,82,88,84,86, 
86,41,48,44,  46,  161,  X. 
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